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MATEMATHKA 


M. HW. BHLWMK u 4aen-Koppecnonzent AH CCCP JI. A. JIFOCTEPHHK 


ACMMNTOTHYUECKOE NOBEXEHWE PEWEHHM JHY®dEPEHUMAJIDHbIX 
YPABHEHHH C BOJIbBLUIHMH UW BbICTPO H3MEHSAKOLUMMUCA 
KOS®®UWMHEHTAMH 


1. B pasHpix Bompocax MaTeMaTHYecKOH (u3HKH MpHXOAMTCA MMeTH Jes0 
C ypaBHeHHAMH, B KOTOPBIX KOsdPHUHeHTH (BKJIOUad B HX YMCIO HW MpaBple 
4aCTH) HIM HX MpOH3BOJHbIe CTaHOBATCA OobIMMH. Croka OTHOCATCA, HallpH- 
Mep, 3alauH C «MOTeHIMaJIbHbIMA AMAMM» HIM «OapbepaMM» B KBaHTOBOM Mexa- 
HHKe, 3aJ,auH PaclipOCTpaHeHHA JJICKTPOMArHUTHbIX BOJIH Yepe3 rpaHHlly O6va- 
CTH C BbICOKOH NMpoBoyumoctolo (ycsioBua M.A. Jleontosuya (')), 3anauu c 6ecko- 
He4HO OOJIbDUIMMH TpaBbIMH YaCTAMH B Oe€CKOHEYHO Y3KHX Moocax THMa Mpocto- 
ro HIM ABOHHOrO culos. Takue 3afauH B NepBOM MpHOMxKeHHU CBOJATCA K TEM 
WJIH HHbIM KPaeBbIM 3aflauaM C KpaeBbIMH YCJIOBHAMH HIM yCJIOBHAMU «CKJIeH- 
KH» Ha MOBePXHOCTAX ObiIcTporo pocta (HIM cKayKa) KosdppuuneuTos. B Ta- 
KHX 3aflauaxX HCCIeEMOBaHNe aCHMINTOTHKH PelWeHHA BOJH3H YKa3aHHbIX rpaHHl 
HOCHT B OCHOBHOM YHCTO JIOKaIbHbIM XapaktTep. IIpu 3TOM O6bMHO H3MeHeHHe 
pelieHHi B HallpaBJICHHH, TpaHCBepCaJIbHOM TpaHulle, MpOuCXoANT Oowee Obl 
CTpO, 4€M B KaCaTeJIbHOM HalipaBuieHun. Ilostomy mpH NocTpoeHHH aCcHMITOTH- 
KM Ba?KHO [IpaBHJIbHO BbIJeIHTb PylaBHYlO «TPaHCBepCaJIbHYy1O» YaCTb OlepaTo- 
pa Oomee NpoctToro Bua, 4eM ONepaTop B Yeom. []oqo6Horo poxa MeTOLbI MpH- 
MeHAJIMCb B 3aauaxX C MaJIbIMM KOSdPPHUHeHTaMH IPH CTaplWHX MpOHN3BOJHbIX 
(7, *) H B 3afayax Cc OCIMIIMpyIOulMMH rpaHHuHbIMH ycoBuamn (4, °). Jina 
KPaTKOCTH WH OoOubIUIeH ACHOCTH MbI OyJeM HJIJIIOCTPHPOBaTb ACHMNTOTHYeCKHe 
Me€TOJbI Ha IIPOCTHIX IPHMepax yPaBHeHHH BTOPOrO NOpsAAKa; OHH HEMOcpelCTBeH- 
HO OOOOUIaIOTCH Ha WHPOKHH Kylacc ypaBHeHHH BbICWIerO NOpsAAKa. 

2. Samauun c OONbMUMH KOIPPUUHEHTAMH B NMOCTOAHHOU 
nowoomacru. 

Sanaua |. Ilycts [! —raagkad 3aMkHyTad MWvIOcKad KpHBaxH, orpaHuun- 
Balolulad OOmacTb Q. PaccmoTpuM ypaBHeHHe 


Lue = Au. — k. (x, y) ue = h(x, y), (1) 


rae Re(x,y) =e(x, 4) >0 paytpr Qu ke(x,y)=alyW/e2, o>a>0 
BHe Q; h(x, y)=0 Bue Q. Mmerca acummroruka pellenui ypapHenua (1) npu 
YCJIOBHH HempepbIBHOCTH UU. HW Ou./On Ha Tu OOpallleHua B HyJIb U, Ha OecKO- 
HeunoctTH. Bpelem BOvm3u I’ KoopauHaTHI: p — paccTosHHe (CO 3HaKOM) M0 HOp- 
manu jo I, ¢ —koopauHatTa ocHoBpaHHa HOpMaM Ha LT’. Bopiparxkaa onepatop 
L. B 9THUX KOOPAMHaTax, Jemad 3aMeHy TlepemeHHOl t = p/e (cM. (°)) mu pasma- 
ran KOapPHIHeHTb! ypaBHeHH 10 CTemeHAM p = te, NOJYYHM BHe Q (pu p >0) 


Ba, ee eel eee 0, (2) 


rye 
0? A 
Lis eee rey. (3) 
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} 
| 
B kayectTBe mepporo npHOsmxKeHUA pellleHHA ypaBHeHUst (2) OepeM pellleHHe Uo 


ypasHenna Loti) = 0 Tuma NorpaHMuHoro CJIOA; OHO HMeeT BUA 


uy =C(p)e-# = C(ge-t", G2 = — tty, (4) 
Mut oxuaeM, uTO OuUe/Op |.——o (= Otle/Op |o—40) Orpanuyeno mpu ¢—O0. Tor- 
fa u3 (4) Qua mepporo wieHa aCHMNTOTHKH CJleLyeT, YTO Uo (o=ato = 0, C(o) = 
= 0. B cumy sToro, Kak JlOKa3biBaeTca, nepeoe npubausicenue Uy 6Hympu Q 
paeHo pewenuto sadawu JJupuxae Oana (1) npu YCAOGUU Uo |r = 0; exe Q w= 
=0. CremyromMi WieH Uy AaCHMNTOTHKM Ue = Ug +eu,+... HaxOQHTCH U3 


0 
YCJIOBHH: Ug eu, HenpeppipHo ua I, gg (Ho + et) HEIIPepbIBHO C TOUHOCTbIO 


Wo BeMuMH HopsyKa e. Jina HaxoxwKeHHA uy, pewwHM BHe Q ypaBHeHHe Loty == 
= — Lju)=0 npu rpanMuHoM ycJIOBUM OU,/Of =40 = OUo/Op |=». Ilo Hali- 
yenHomy u, BHe Q Halifem uw, BHyTpH Q Kak peuleHne B Q ypaBHeHua (1) c 
h=0 npu ycnosun uy |o2—p = Uy\o=40. Tem CaMbIM Wo + &l, HeNPepbIBHO, HO 
vmMeeT Ha I ‘cKayoK npov3Bo,HOH no p nopsyKa ¢. IlpomonmmKan sTOT MpoLecc, 
MOXKHO Mp BOcTaTOYHOH riaqKocTH KosppuuveHToB wu | nosyYHTb acHMIITO- 
THKY N-ro NopsjyKa (Un = Up ea eu, +... +8"Up), IPHYeM Uy HeMpepbIBHO Ha 
I, umeet mpu p= 0 ckayok du,/Op nopayKa ©” MW yOBJIeTBOpxeT YypaBHeHHIo 
(1) c TounocTbiO AO BemMuHH NopsaaKa e”*+1 BHytpH Q ue?! BHe Q. OctTa- 
TOUHbI WIeH ACMMNTOTHKM OLeHMBaeTCH Kak B (°) (cp. (°)). 

Sanaua 2. B KauecTBe BToporo NpHMepa paCCMOTPpHM ypaBHeHHe, COBTIa- 
jatomee c (1) BHyTpH Q uM MMeronlee BUA 


Liu, =e’Au, — A®e—8u, = 0 Bue Q (ADa’?>Q0). (5) 


Ycuopua ckyleiku Ha [': HempepbiBHOcTb uw, Ha I’ H paBeHCTBO «NOTOKOB» 


EN ea clad (6) 
Oe Jo=—o de |o=+0 

Tloptopaa mpeqbiyuMe paccMoTpeHua, Mosyyaem, uTO Ons nepeoeo npubau- 
MCEHUA Ug, KOMOPOe BHYmMpuU Q ecmb peulenue ypaeHeHus (1), na TI 6olnoana- 
tomcA CaeOyrouue epanuunole ycaogus: 1) npu «<B— ycaoeue nepéeoti Kpae- 
Gol = 3Q0Q4U Upp =—p = 0, 2) npu a>8—ycnoeue emopoti Kpaeeott 
sada Ouy/Op |p» = 0, 3) npu a=8 — ycaceue mpemveti Kpaeeott sada- 
Hut OUd/OP |p——9 + Aug |o=-p = 0. Bue Q Uy @ Cayuae (1) paso 0, a @. cay- 
wanx 2) u 3)—amo dynkyuna muna noepanuuHoeo caon. Cnekyoulme npu6umn- 
XKCHHA CTPOATCA Tak Ke, KaK BBIILEe. 

OTH XE MeTO[bI TIPHMCHHMbI H B CJTy4ae KOMIMJIEKCHBIX KOS(pPHUMeHTOB (Kak 
9TO HMeeT MeCTO B TeOPHH PaCMpOcTpaHeHHA SJIEKTPOMA@rHUTHbIX BOJH (1)) HB 
cylyuae HeorpaHHyeHHO OOacTH Q. OrmeTHM Take, UTO OHH MpHMeHHMbI 
B TOM CJlyuae, ecm A, HaNpHMep, NOMO%KUTebHO-oMpeseeHHbI uddepenun- 
aJIbHbIt OnepaTop oT O/d9. 

3. YpaBHeHNs Cc OBICTPO H3MECHAIMUMUCH KOSPPuUNHeHTA- 
Mu. IIpennoox%KuM, YTO KoSdulMeHTEI Onepatopa L. BclOy BHe Yy3KOii Mo- 
Jocbl BOM3H I’ KOHeUHbI BMECTe C MIPOMSBOAHBIMH, a B €-OKpecTHocTu I umeroT 
OoublIHe MpOHSBOHbIe H CaMM MOryT CTaHOBUTbCA SombWHMM. Crloa oTHOCAT- 
CH: 3aaun JWI ypaBHeHHH C Ppa3spbIBHbIMH KoS(ppHIMeHTaMH*, KOTOpble pac- 
CMATPHBAaIOTCH Kak Npefesbl 3aay C ObICTPO H3MeHAIOWIMMUCA KoadbcbulMeHTa- 
MH; 3aauH, B KOTOPbIX KOS(P*MIMEHTLI H MIpaBble uaCTH CTaHOBSATCA 6ecKOHeY- 


* V3 w30%KeHHOrO H¥2Ke BbITeKaeT, YTO MOCTaHOBKa KpaeBblxX ycoBui Ha I’ pasa taKo- 
TO ypaBHeHHA 3aBHCHT OT TOro, B pe3yJbTaTe KakOrO MpefebHOrO Mepexofa nNosyyeHoO 3TO 
ypabHenve. Pasnpie saqaun OTAMYAlOTCA Apyr oT Apyra, rpy6o TOBOpA, HasH4HeM B KoadpH- 
upinan TeX WIM MHBIX PYHKUMH THNa 8-pyHKuHi WH UX MpOH3BOAHBIX, COCpeOTOUeHHBIX 
na I, 
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HO OOJIIMMH B GecKOHeyHO Maso oKpectuocTu T, n pasHbie +KOMOMHHpOBaH- 
HBIe 3allauH. 

mY Sanaua 3. Ilycrs Q,—o6nacth, orpanuuennas KpuBol I, wu 3aKurouatw- 
maa BHyTpH JMHHIO I’; L —onepatop, 3aganHpii B Q), c Koaddbumuentamn, 
3000le TOBOPA, paspbIBHBIMH Ha TI’ wu ruaqkumu B Q,—I, rye L 3anucpipaer- 
°A, HaNpuMep, B «AMBepreHTHOH» cbopMe Bua 


Lu= =| 20,9) 5 b(ee)| +25 (cH)+...4fuan. (7) 


PaccMOTpMM rvlaykue B Q, yHKUMH a. (p,¢%), b.(p,¢),.. 


., COBMafaiomne c 
1(p,?), O(p,¢),... mpu |o|>e, u onepatop 


L te =F, | a (0, #) J (O: (0, 9) Ue) ] Fs = he. (8) 


) 


Tipu 3TOM az (p, $) = Go (0/8, $) + par (p/e, ~) +... +0"Gn (p/s,¢) + 
tp" ra"t (es, p, ¢), Pe PYHKUMH A(t, ¢), a (t, ¢), ... MOLOuparoTcs Tak, yTO6bI UpH 
=—+1 (p= +s) dynkunn a.(p, ¢) coBMayamM BMeCTe C f NPOK3BOUHbIMH 110 
Cc a(-e,¢) HC ee COOTBETCTBYIONIMMH MpoH3BOAHbIMH To p. B uactHocTu 
Yo(— 1,¢) = a(—0,¢), a(+1,¢)=a(+0,¢). Ananoruuyo onpexenstotca 
Apyrve Kosdduynente: 0b. (p,¢),... J\aa mpoctotb orpanuyumes cayyaem, 
‘orya B BbipaxkeHusax (7) 4 (8) HMeIOTCH JIMWb Meppble cylaraemble, KoapPuUHeHThI 
fe saBucaT oT 9 H A=A,=O0 (COmMH CHyyal uccielyeTCA aHasOrMyHO). 
jlepexoyqa B momoce|p|<e k MepemenHoli ¢t = p/e, noswyyum 


Luze?{Lu+elLu+...}, roe Lou =a (t) es (t) u) : 


§ momioce |p| <e ypaBHenne (8) 3aMeHxeTcA NpHOM*KeHHO yepes Dolo =s0) 
)Tciofla, YUHTbIBAaH, YTO Uy MpH |o| = MOUMKHO CKJIeEHBaTbCA C peLlleHHem 
) ypabHenus (7), OrpaHwueHHbIM BMecTe C MNepBbIMH MPO3BOAHbIMH (3HayUT, 
Uo/dt \t=41 = O(2)), Mbl HonyuyM B nepBom npHOuMKeHHH 


by (— flo (— 1) = bo( +1) (+ 1), 


do (— iu 9 
dy (— 1) bo (— 1) SD = ay (+ 1) b0(-+ 1) 22, _ 


|puuem mpefnonaraetcs, uto 6,(+ 1) =0,(—1)=0. I1n Haporamme coobpa- 
KCHHA MIpHBOAAT, KaK JOKa3bIBaeTCA, K YTBePXKACHHIO: Nepeblil “ACH Uy ACUMN- 
MOMUKU PelleHUA WU. YPaNeHus (8) NPU 3adaHHwLX KAKUX-MoO ycaceuax Ha T; noay- 
\gemca mak: pewuaem ypaenenue (7) Lu=O0 npu ycaoeuax na VT, u ycaoeuax 
Kcaeixu na VT: 6(+0)u (+0) =6(—0)u(—0), a(+0)b(+0)u) p40 = 
i= a(— 0) b(— 0) u, |p, U NOAazAeM Uy = U BHE NOAOCoL lp] <e. PyHKkUHA Uy B 
joukax p = +e yoBmeTBopseT ycloBHAM (9) c TouHOcTbIO oO ©. B noaoce 
o|<© Up OnpedensemcA KaK pewleHue OObLKHOBCHHO2O YPA6HeHUA | SOE 
gmopoe evloupaemcaA mak, umobel npu p= —E UMeAA MeCMO HENpepbiBHOCMe 
) u ee npouseodnoti. Tora, Kak MOKa3bIBalOT BDBIKJaKH, Y Uy HU U, NpH 
|= + © momyyatorca CKauku NopsyKa e. Cyreqyiolime mpvOWK-HUA CTpOAT- 
1 aHaylorMuHo, corjacHo o6meH MeToyuKe. Ilocme n waroB nosyyaeTcaA MpH- 
MMOKeHHOe pellicHve, UMeroUlee HEBASKM NOpsAdKa e"t1 npn |p| > © MU TopAyKa 
—1 npu |p| <e© 4 cKauKM dyHKUMH MU NpovsBosHO nopsaqKa st! mpx ole. 

3anaua 4. Tlpoummocrpupyem nocrpoeHve aCuMNTOTHKH AA OecKOHeyHO 
Koro Oapbepa. IlycTb Bcloly B Q1 


—= 


Lu=Au—a(o,9)u=Ah. (10) 
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Iyctb Leu=Lu upu |p| >e, a mpu |p| <e 
Lue =(4- +a (2b (2 ¢) ) Lille +Latle =he, (11 


€ > 
rye L, u Ly — aucdepenuvanbuble onepatopbl mepporo mopsaKa. Ilyctb @ (e)= 
=e, Torga nepeoe npubsusenue Uy MynKyuu Uu. (hy =h) mol noayuum, pe 
wue ypaenexue (10) npu 3adannolx ycaoeuax Ha Ty u npu CACOYHOWUX YC 
BuAX CKAetiKu Ha T: 
+1 
Uo (+ 0, ¢) = Uo (— 0, ¢), Luo eon = CL yu lo=+o ’ C = exp \ b (t, ~) dt. 


=i 


Ecau oe a(e)=O(1), Ly=O/Oo+..., he umeem eud gynKkyuu, annpc 
KcumUpyrollell cbyHKuuio muna s-dynkyuu no p ual 9'-:byxHKyulo, m 
6 nepeom npubauseHuu K Uz Mol noAYLUM GbYHKYUIO Uo, UMmerolyto coor 
eemcmeyioujull CKAYOK HOPMAAbHOLL NpoUuseodHO UAL Camo (yHKyuU. OT 
OTBEYaCT HM3BECTHBIM CBOMCTBAM KJIaCCHYeCKUX MOTeHI{MaJIOB MpocToro H ABOk 
Horo cjloeB. Cyefyroulve MpHOMxKeHHA CTPOATCH aHaJIOrMuHo. 

4. Paccmotpym o6uly!o 3aqayy, B KOTOpOli pH 3aMeHe TepeMeHHBIX 7? = 
= p/e mpoucxognT pacutenmenne Buga (2) onepatopa L. B momoce|o |< ¢: Leu. = 
=e *[Lou. +eLlu.+...], rae Ly, Ly He coqepxaT wWieHOB C MpPOH3BOJHbIM! 
10 ©. OOosHayuM Yepes Uo(t), Wo(t) CyHaMeHTaJbHyIO CHCTeMy pelleHy 
ypaBHeHua BTOporo MopayKka Lou = 0, rgev9(—1)= 1, U, (—1) = 0, wp (—1)= 
= 0, w\(—1)=1. Tanee, nyctb v,;—pemenne ypasHenna Lov, = — L,e 
v,(0) =v (0) = 0. Yeaoeusa ckaetixu Onan nepeoe2o npubAUICeHUA Uy PYNKYL 
Uz, yOobraemsopsuciuelt ypaeHenuio Luz = 0, 3anuwymca @ eude 


Yo (1) Wo |—o = walgo, [820% (1) + 0, (1)] to |-o +, (1) Wo = W) |4o - 


Tpu v,(1)=-0 noayuum ycaoeus: Ug|—o = Uo|yo = 9, WwW, (1) 4, \.=45|4 
npu v4 (1)=0 noayuum yCcaceus: Vo (1) Ugl—o = Uol+o » 0, (1) Uol—o + @) (1) uy |—o = 
=U, |+0- TlogoOuple paccy2xkeHHA MepeHocaTcsh Ha ypaBHeHHA B YaCTHb 


MIPOH3BOJHbIX BbICWIMX MOPALKOB C JIKOObIM UMCJIOM TepeMeHHBIX. 

5. CylecTByeT H NpOMexKYTOUHbIM Kacc 3afay, It KOTOPbIX, XOTA WIMPi 
Ha NOJIOCKH ObICTPporo H3MeHeEHHA KOSPHUMEHTOB CTPeMHTCA K HyJIHO, HO Me; 
JI€HHee, YEM B PaCCMOTPeCHHBIX BbILWe CyyaAx. Tora WHpwHa MOJOCKH MOE 
ObITh MOCTAaTOUHOH, YTOOI B Heli OOPasoBasOCb ABJICHHe MOrpaHHyHOrO COA 
CKauKH, B lpejesie HM BbISbIBaeMbIe, 

6. M3 mpedqbiqyuero aACHO, KaK MOAXOAUTb K PelleHHIO OOpaTHOH 3aaur 
MPH 3aaHHbIX PPaHHYHbIX YCJIOBHAX WJIM YCMIOBHAX CKJICHKM MOCTPOUTb ypai 
HeHHA B Oouee WIMPOKOH OOacTH C HEMPePbIBHbIMH, 3aBHMCALLMMU OT ¢ KOSptph 
WHeHTaMH Tak, 4TOOI pellieHHe HCXOAHOM 3afaun cburypHpoBasO B KayeCcTE 
MepBoro wWieHa AaCHMNTOTHKH PpeleHHA ypaBHeHHaA Cc ¢. (Hanpumep, OCHOBHb 
KpaeBble 3aaun B Q Aix SJJIMNTHYeCKOrO ypaBHeHHa (1) MOXKHO MOJe/MpOBAT! 
Kak 3TO NOKa3aHO B 3aflayax |, 2, u, Oomee Toro, coueTaa 3amaun 1, 2u3, MOKA 
NOJIYYHTb YPaBHeHHe C HeNpepbIBHbIMH KosdPuuuentamu Lu: = h, Moet 
pytoulee 9TH 3ayaun.) 


TocrynHao 
10 1 1959 
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HTokaagn Akayemun nayx CCCP 
1959. Tom 125, Ne 2 


MATEMATHKA 


M. B. KAMMJIEBHY 
K TEOPHW JIMHEMHbIX AU®SEPEHUMAJIBHbIX YPABHEHHH 
C ABYMA NEPNEHAWK YJIAPHbIMH JIAHHAMH MAPABOJIANHOCTH 
(ITpedcmaeaeno axademukom C. J]. Co6oaeeoim 18 XI 1958) 


PaccmotpuMm B o6mactu Q(x >0, y>O0) ypaBHenne * 

| Uxx pty + 2 Ux +O uy + F (hu =0, (1) 
| iojaraa, uro m(r)>0, n(r)>0 (r= Vx?+y*?) — wenbie ronomopdupie 
| ynkuni B QQ: 


mr) = dymsr, n(r)=>) ners, OR to <b yD _<Ay-< 1, (2) 
s=0 s=0 


| F (r) orpanvueua 4 Henpeppipna Bcroswy B 2, 3a ucKmMO“eHHeM TouKH r—O, rye 
| OHA MOMKET HMeTb MoOlOC NepBoro MopxAKa, MpHyeM B OKPeCTHOCTH 3TOH TOUKH 


co 
b aI 
12 (oe ayeeeyet | (3) 
s=0 
Byjem uccvieqopaTb B OOvlacTH Q jBa ceMelicTBa pelleHHii uM ou ypaB- 
HeHua (1), Quid KOTOpbIX Ha rpawuax Q BbINOHAIOTCA yCJIOBHA 


| uz(0, y) = un (%,0)=0, 4 (0,0)0; (0, y)= u(x, 0)=0, ten (0,0)40, (4) 
as p= ()™, = (4). (5) 


Lily) 1 "Ny 


Jina takux (byHKWMH MMeIOT MeCTO CJleyIOUlHe TeOPeMB!: 
Teopema 1. Ecau M(r) —unmeepaa ypaésnenun 
rM,r+ (1+ m(r) +n) M,+rF (r) M=9, (6) 
 vepanudennolt 6 mouxe r= 0, npusem M (0) = 1, mo Kascdoe pewenue u (x, y) 
ypaeHenua (1), npuxadseowauwee K Kaaccy Le 6 2, ydobremeopsaem coom- 


HOWeHUIO 
7/2 


M(r)u(0, 0) = 8 \ u(r cos 9, rsin8) sin%8 cos”) 6 d8, (7) 
0 
6 komopom T(?/,+pw)CC/e+vd=2r(1+yu+y), 22= mM, 2v= No. 
Teopema 2. /lycmo gyxKuyua M(r) onpedenena ycaoeusmu: 
r?M,, + rD(r) M+ F(r)M =0, M(0)=1, 


D(r)=m(r)+n(r)— 259 +5, So = My + NM, (8) 

F(r) =PrF (r) + (4—S0) [m(r) + 2(r) — Sol. 
* K pugay (1) npu m,n=1,2,... mpuBoquTca N-mepHoe BomHOBOe ypaBHeHHe I pe- 
quurepa (9) Wid CTaWMOHapHIX COCTOAHHM YaCTHUbl, Haxoauelics B WeHTPa/IbHO-CHMMeT- 


PHYHOM MOTeHIMabHOM Movie, Mpuyem cya F (r) = bo/r + 6; oTBeyaeT JBHXKeHHIO 9u1e- 


KTpOHa B Tose Apa aTOMa BOAOposa, 
GA 
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Tozda @ce Oeaxdbl Henpepoleno Ouddepenuupyemole peweHnua u(x,y) ypae- 


neHusa (1), paeHole HyAIO Ha aUMUAX x= 0 u y=O0, CeAZAHeL COOMHOWeHUeM | 


7/2 


p2—m—M (rien (0, 0) = 5 \ u (rcos 9, r sin 8) sin 20 dO, (9) 


20e ; a 
(1 — mo) (1 — no) T C/2 — ») T G/e — v) § = 40 (8—p—y). 


Oco6pbili HHTepec MpelcTaBAIOT cCwIeqyIoWlMe YacTHbIe CJIyYaH, aHasiorny- 
HbIe PACCMOTPeHHbIM paHee (1), B KOTOpbIX cpetHHe M u M = mpusozatca Kk 


U3BeCTHBIM CMe€MHaJIbHbIM (yHKUMAM. 
Cayuau 1. Ilyctb m(r) = mo, n(r) = Mo. Kak noKkaspiBaioT ycioBua (6) 


vu (8), cpenHve M nosyuatotca v3 M 3amMeHol MapaMeTPOB 19, No Ha2—iMo | 


u 2— ny cooTBeTcTBeHHO. IIpu 39Tom, ecau F (r) = — b?, To 
M (r) =Tu4v (Or), M (1) = Te-v- (67). (10) 


Cayuat 2. Mpa m(r)= mo t+mr, n(r) =m + mr, rF(r) = —C€ +6?r), 


2k+s,=—A=+-0, Deals. =—A=+-0, 5s; =m, +7, nonyyaem 
M=e,F [4 (c—k(1+5)), 1 +59; Ar] (A=V+4E), (ila) 
M =F |—(—k(5—s,)), 5s Ar| (A =V A® — 4s, (4—s0)) . (11b) 


CTrouT OCTaHOBHTbCA OTHeEJIbBHO Ha CJIYYaAAX BbIPOMKTeHHA KOH()JIIOCHTHBIX 


| 


runepreoMetpuyeckHx dyHKWHH B (opmysax (11). A umenHo, npw c= — (1+ 
+5) (k + 8), 2c = —s,(1 +59), C=k(So — 1) — 8, bopmyna (lla) aeT coot- | 
BETCTBEHHO: | 
= ent lli+s = esi, (Ae = Sie sOe | 

M=errlits), M=e-*hT,,(4), M= Perse ee 


3aMeHAa 31eCb My, M, RU A na 2—'m, 2—n, ku A, TlOJIYYHM aHa- 
JOPMUHBIe BbIpaxeHun aa M, orgevaioume sHauenusmM c= (sy—5)(k-+3)), 
2c = 8; (8S) — 5), C= k(3—Sy)—S,. Haxonen, aun A= A=O0, 2B=2c+ 


+s,(1+5)), 2B = 2c+s,(5 —s,) Haxoxum: 
M = e7!2 Jo (QVBr), oy Meer Ty4,..(2 V Br). (11d) 


Mccnenya cpequwe 3Haueuua (byHKUMH uw uM u Ha ceMélicTBe wHHui 
P,(0,r):x?+y=7?, x>0, y>O0, O<r<.oo B 3aBucuMocTu oT KODbbu- 
uvenTos m(r), n(r), F(r) ypapHenua (1), Mbl MpHxoquM K BBbIBOJaM, MoOM06- 
HbIM TeM, KOTOpble OblWIH NoOJlysenbl panee (') Wd ypaBHeHHa Cc OHO CHH- 
ryJApHOH siMHHeH. OcTaHOBYMCA 3fleCb TOJbKO Ha TpoOseme efHHCTBeHHOCTH 
HHTerpasloB UU u AMA cyyaaA m(r)=Mmo,n(r) =n). Samenup B (1) x u y 
TIeEPeEMeHHbIMH (5), MpHeM K ypaBHeHHIO 


nPuee + EUyn + EMP (r)u = 0, (12) 


rae (1 — Mo) p = 2M, (1 — mo) gq = 2my. O6osHaunM uepes A, o6nacTb, o6pa- 
SOBaHHYIO YeTBepTbIO OKpyxkHOCcTH T, (0, R): P= x?+y2=R, x>0, y>O 
u oTpeskamu OA u OB oceli x = 0, y= 0 (A = A(R, 0), B = B(0, R)). Paccmo- 


TpumsB A, pemenns w(E, 4) wu u(E, 7) ypaBHeHua (12), npnnaqnexkaulve K Klaccy 
Ll, MpvHumaroulue Ha rpaHunax A, 3Ha4eHua: 
Ul—rR=f(—), ue(0,4)=i(y), wun (E, 0) = v2), (13a) 


Ulr=R = 7 (E), u(0, 7) Sty (y), u (E, 0) —a T(E). (13b) 
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IlycTb mp stom f, o, t uv; (i= 1, 2)—cynkuun, orpanHueHHbie u He- 
Mipepbipuble Ha WHTeppaiax OCECR, OKy<R, gua xKoroppix fy(A) = 
=A), fe(B) =4(B), (0) =%20), ¢(A)= (A), 9(B) = 1 (8), 4 (0) = 
=, (0). Tloxaxem, uTo sTu 3a2a4uu MpH HeEKOTOPHIX MpedMonorKeHHAX O Be- 
aMunHax p, g u F (r) umeioT efuHcTBeHHoe pelieHve. JlelicTBuTebHO, YMHO- 
KUM (12) na w(E, y) HM MpouHTerpupyeM pesysbTarT mo oG6mactu A,. Tora, 
santas j (é)= o()=0, G(é, y, u) = nPuz + G7u2 — EMF (r)u? Ww mpimMenaa 
Teopeny [puya, Halizem 


B 


A 
0 


Ay 0 


QTO paBeHCTBO UMeeT CMBIC MpH c=+-0, Korma p >0, g>0, p+g>1; 
ecm »Ke F(r) orpaHwueHa B TOUKe ry =O, TO OHO BbIMOHAeCTCA MIA JNOObIX 
p>0, q>0. Mpunas stu npeznonomkenua, MbI 3aKOuaeM 43 opmyvinl (14), 
4TO, CCIM WU WIM Uy OOpalaioTcA B HYyJb Ha OA uw Hapay c 9TUM WwW. WIM 
Ug PpaBHO HyJIO Bob OB, To tbyHKuna w(E, 7) TOXRJeCTBeEHHO paBHa HYvIO 
B oOactu A, B Tom culyyae, Kora F(r) <0. Ognako npu F(r) > 0 nanuune 


KoleOuouuxca cbyHKuni M uM B dopmyvax (7), (9) Monyckaer cylecTBo- 


BaHue pelleHui, y KoToppix w(0,0)—-0 unn uz, (0,0)560, Hecmorpa Ha TO, 


4TO Ha rpaHHllax A, 3TH pelleHnnr o6aarorT HYJICBbIMH KDPaeBbIMH J{aHHbIMH 


13). Tipu stom syipaxenua us? = M(r), ul? = xi-myl—m M(r) B pesysbta- 
yi 


Te MOAXoAAULero BbIOOpa MapameTpow Koopdpuiuuenta F(r) MatoT coOcTBeHHble 
yHKunu 3ayay (13) upu ycnoBun t; =v; =0 (i= 1,2). He ocranapsavpascb 
Ha MOMpOOHOM aHaJIv3e COOCTBeHHBIX 3HAYCHWH STHX 3aayu, yKaxXKeM TOJIbKO, 
4TO Id m(r) =m, n(r)=N, F(r) = R? coorpetctByoule co6cTBeHHbIe 
PyHKWHA MOryT ObITb MOCTPOeHbI, ECJIN BOCHOJIb8OBaTbCA WHTerpaslamMu ypaB 
HeHusa (1) Buga ' 


(en) aa reJEES RNP te *h(cosi28), 


U (SY) =e ey— Mes Jou gy (Br) MPS (cos 26), 


ple s= 2i (i = 0,1,2,...), y = xtg®, PM” (z) — nonuHomnr S1ko6n. 
CootHollenusa (7), (9), a TakxKe aHaJIOrHYHble TeOpeMbI O cpesHem, Mouly- 
yeHHbIe pakee (+) Wat ypaBHeHHa C OMHOH sHHHeH BbIPORZeHuA, MoryT ObITb 
oO6o6uleHbI Ha pyre CHHryIApHble Kpaepble 3ayaun. Tak, Hanpumep, o603Ha4uuM 
CHMBOJIOM ft, [Z] MpoOH3BOJIbHBIM OrpaHHyeHHBI pH Or < co JIMHeHHDbI MH- 
Terpo-udPepeHUMaJIbHbIM OMepaTOp Hay, MepeMeHHOH Zz, paccMaTpHBaeMOH Kak 
dyukuua ot r. II]puMenan sToT OnepaTop kK OOevM yacTAM paBeHcTB (7), (9) 
(amu cbopmyst (5), (6), (10) m (19) pa6orn: (*)) Hw nonaraa mpu 9TOM m(r) = 
= M, n(r)=N (HMM a(r)=—a), Hamem cpefHne Aaa cynkunh R,[u] u 
R 
R, [wu]. Tipu %, [Zz] = \redr 9TO WaeT, HallpiMep, TeopeMbl O cpeyHeM JIA 
0 
muiomaqw BByx oOmacreh A u Aj, OOpa30BaHHEIx Ayramu I'(0, R) u TT, (0,R) 
OKpy*HOcTeli M MapaOo/MYeCKUMM JIMHHAMM COOTBETCTBYIOULMX ypaBHeHHit. Cary- 


s 

| a*z 

fuaio Rt, [z] = > ax(F) aie OTBeUaIOT IPH 39TOM TEOPEMBI O CpeHEM JIA BTO- 
| k=0 f 

pot (s=1, a) =0, a,= 1) u TperTbel (s = 1) Kpaepbix 3afjay, a TakxKe Ux 
o6oOuleHuE. 

_ SameTuM TakxKe, YTO TEM 2Ke MeCTOJOM, KOTOPBIM Obl ToulyyeHbI Cbopmy- 
mbt (7), (9), MoryT ObITb OKa3aHbI aHaJIOrHuHbIe TeOpeMbl O cpeHeM JIN OO- 


JlacteH, OrpaHMuecHHbIx ccpepH4YecKOH MOBepXHOCTbIO fF = const U CHHTYJApHbIMH 
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runepnocKocTaMu x, = 0 (k= 1,2,...,”) ypaBHeHuad (m >n, m>2, n>l) 


aH oe a i a,,(r) ux, + F (r)u=0, 
k=1 k=t * 


4 | 
rye | 
fp? = > Keg Oe (T) = Y Bou Ouae a <<] (fh ssh Dyas aiid). | 

k= s=0 


B 3akmouenHe OTMeCTHM, UTO DNPH W3YYeHHU CMeIUaHHbIX 3ajjay TpyuKomu(?), | 
Tennepcrenta (*) u @pankaa (7,5) guia (12) m ypapHenua (15) padorbr | 
(1) NONONHUTeMbHbIeE =TPYHOCTH BbISbIBAIOT JIBe OTJIMYHTeJIbHbIe OCOOeHHOCTH | 
9THX YPaBHeEHKii CMelWaHHOrO 9JIJIMNTKKO-rumepOommyeckoro THNa, MepBat U3 | 
KOTOPbIX — HasIuuve px C=+-O0 B runepOonMyecKHX OONaCTAX CHHTYJIAPHbIX Xa- 
PpakTepHCTHK, Mpoxofnwux uepe3s TouKy O (0,0), a Bropad — u3MeHeHWe 3HaKa | 
KOappuuveHTa pH :yHKUMH UW BO BpeMA TMepexojla yepes NapaOoMyecKHe JIM- | 
HHH ypaBHeHuHii, ecau (— lj? =(—1)7=—1, p>O0, gq>0. Monyuennpie 
pesyibTaThI aloT MepBy!lo HH(popMallMIo O TeopeMaX €MHHCTBEHHOCTH H_ IIpoo- | 
JieMe COOCTBeHHBIX 3HaYCHHH STHX 3aylay. 

C TMOMOULbIO TeOpeM O CpeHeEM MOXKeT ObITb TaK%e BbIMCJICH PHA] WHTer- 
paJioB, cOfep»KalllMX H3BeECTHbIe cnemnabHble PyHKuuuN. Tak HanlpuMep, MpH- 
MeHxs (7) K peLeHHIO 


u(x, y) = Jpy(xz) vay, (ya)  (2= VR—2 ) 


ypaBHeHns (1) (m7 = M%, N= No, F(r) =k"), Mpuxoq_uM KO BTOpOoMy ompeye- 
JieHHOMY HHTerpasty ConwHa Jia cdbyHKuni Becceas. 


Sameuanne. Ecan (0, 4) = 09 (E,0) = v(€, 0) = v¢ (0, 4) = 0, v¢ (0,0) 
4-0, Un (0,0) 0, To ymA pemennii v (E, 4) u o(E, 4) ypaBHeHHs (12) uMeeT MecTO: | 
Teopema 3. Ilycmo.v, 0CL, ¢ Q: G(3'A mym,M)=0; G3 tay 


—n,)M) = 0, npudem G(a,z) = r2,, + a2, +rF (2. MO) = M (0) 18 
Toeda 


/2 
'—™M (r) 02 (0, 0) = 3; \ vsin%8 cos 6 d8, 
0 


rim M(r)o, (0, 0) =%,{ 2cos™ 6 sin 6 d9, 
0 


paged AN(2 By iy) 55 4V (2+ p —v) 
1 ’ ea ee ee 
(1 moy™F H/a+yF Caw)? A = ng)" A/a + YPC 29) 
Mockosckui Beuep HHI Ilocrynuso 
MeTaJIyprHuecKHH MHCTHTyT 16 XI 1958 


UHMTHMPOBAHHASA JIMTEPATYPA 

1M. B. Kanuaesuy, JAH 125, Ne1(1959). 2% ©. Tpuxomu, O anneinpx | 
ypaBHeHHAX B YaCTHbIX MPOW3BOLHbIX BToporo NopayKa cMewlaHHoro Tuma, M.—JI., 1947. | 
°S.Gellerstedt, Ark.f.math., astr.ochfys., 26A, Ne3 (1938).4®.U. ®pauKkab, Ipaka. | 
MaTeM. W Mex., 20, B. 2, 196 (1956). ® ®. H. ®paukab, TIpuKa. matem. u mex., 21, 
B. 1, 141 (1957). ° JI. Wud, Ksantopas mexanuxa, VJI, M., 1957, cTp. 88. | 


| 
| 


Hoxrnage Akagemuu nayx CCCP 
1959. Tom 125, Ni 2 


MATEMATHKA 


M. HW. KAPrATIOJIOB 
K TEOPHH Z-rpynn 


(ITpedcmaeaeno axademuxom A. H. Maasyeeoim 1 XII 1958) 


Cpe npo6jem, nocraBjeHHEIX B onyOsMKoBaHHOli B 1947 r. o6s0pHoli 
tcratbe A. IT. Kypoma u C. H. Yepnukosa «Pa3pemumple u HMVJIbIOTeHTHBIE 
(rpynnpm (1), 6b jBe creqyroume: 

XIX. Byger sm Benxaa nogrpynna Z-rpynnet cama Z-rpynnoii? 

XX. Byyer mn Z-rpynnoh sm060ce npamoe mpousBeyeHne Z-rpynn? 

| OTH MpoOsieMbl BHOBb OTMeYaIOTCA KaK HepewleHHble B oG3ope B. UV. [nor- 
| KuHa (?). 

Hactosilad sameTKa rocBallaercs pellleHHto 3THx Bompocos. IocrpoeHupiii 
| HywKe TIpHMep Z-rpynnbl, MaroulMH OTpHWaTeJIbHbI OTBeT Ha BoMpoc XIX, no- 
| Ka3bIBaeT, Kpome Toro, yTo: 1) cBolicrso Z He BsleueT cBolicrsa N (cm. mpo6- 


memy XXV us (1)); 2) cBolicrBo Z He ABUJIAeTCH pajlMKaJsIbHbIM HU, CJle,OBa- 
TCJIbHO, UPpaBHJIbHbIM (cM. mpoOsiemy 8.1.2. us (?)). 

Hanomyum cooTBercTByloulne onpeyenenun. Ipynna Haspipaetca Z-r py m- 
nou, ecu J100aA ee (pakTop-rpymma oOslajaeT WeHTpaJIbHOH cucremol. [pynna 
Haspipaetca N-rpynnou, ecm uepes moOylo ee Mosrpyniy MoxkHO MpoBecTu 
HOPMaJIbHy!IO CHCTeMy. 

) Crolicrpo & HasbiBaeTCH PafUKaJIbHBIM, CCJIM BBIMOMHAIOTCH Cue yIoulMe 
TpeOoBaHuH: a) NOArpynMbl H PakTop-rpynnbl mo0O0H L-rpynnbl ABJIAIOTCA TaKKe 

L-rpynnamu; b) B mporsBoJbHO rpynne mmpowsBeyeHve jByX MHBapHaHTHbIX 

L-noyrpynn saBaserca L-noyrpynnou; c) ia cBolcTBa & cnpaBeJIvBa JOKaJIb- 

Had Teopema. 

PayukaJsibHoe CBOHCTBO L Ha3bIBaeTCH IpaBHJIbHBIM, eCJIM 3 MpOcToTbl 

L-rpynbl cefyyeT €€ KOMMYTATHBHOCTD. 

1. Jlemma. Ecau 06a Hopmaacnolx Oeaumean RN, u MN, epynno G sera- 
romca Z-epynnamu u nepeceKatomca no YeXHmpaarbHoti nodepynne npouseede- 

HUA N,-Ns, mo npouseedenue N,-Ny COAAdaeM YeNHmMpanoHou cucmemou. 


Teopema. [J pamoe npouseedenue s06020 mHosecmea Z-epynn ABanemcs 
Z-epynnoti. 
JlokasateabcrTsBo. Iycib © = a] N,, — MPOM3BOJIbHOe TIPAMOe IIPOH3Be- 


a 

jeune Z-rpynn. Tloxaxkem BHaYaie, YTO TIpoMsBeeHHe ABYX JOObIX MHOAKHTeTeH 
RN, U NM, OOafaeT CBOHCTBOM Z. JieticrsutembuHo, ecm Jt — HOPMaJIbHBIM je- 
guTeab rpynnbr YW = N.M,, To dakrop-rpynna W/R passaraerca B MpousBeje- 
Hue CBOHX HHBapvaHTHbIx Z-nogrpynn RM/M wu MeM/M, Mepecexaronuxca 
10 WeHTpasIbHOH Nogrpynnme rpynnpr W/R. Torga, mo seme, cbaxrop-rpynma 
Y/N umeer WeHTpasIbHYIO CHCTeMY H, CJIeOBATeJbHO, Y sapanetca Z-rpynmon. 
Orciojla C MOMOLIbIO MHAYKUMH JIerKO JOKa3aTb, YTO CBONCTBOM Z OOJIa- 
yjaeT TIpOMsBeeHHe KOHeYHOrO CMa sOOBIX MHoOwuTeJel Ra. Ho Tak Kak Co- 
BOKYINHOCTb BCeBO3MO?KHBIX MpousBeeHHi MHO*KuTeIeH N., BbIOHPaeMbIX B KO- 
HeUHOM 4HCVJIe, COCTaBIAeT JOKaJIbHy!IO CHcTemy rpynmbl &, To, BBY cipaBey- 
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JIMBOCTH JIOKaJIbHOH TeopeMbI qin cBolicTBa Z, rpynna G O6yyer Z-rpynnon. 
Teopema floKasaHa, H TeM CaMbIM MO/1OXKUTeJbHO pelweHa mpob.1ema XX n3 (2). 

2. Tpumep Zrpynuet. OGosnayim yepes & copoxynuocth nap (F, Ss) 
PallMOHAJIbHbIX YHCeJ, Te 7 — MPOV3BOJIbHOe PallMOHaJIbHOe UHCJIO, S — MPOu3- 
BOJIbHOe OTJIMUHO OT HYJIA PallMOHaJIbHOe YHCJIO, KaHOHMYeCKOe MpesCTaBJeHHve 
KOTOpOrO He COfepxKHT Mpocroro uucwia 2. - 

Ha muyoxectsBe @& culefqyiOulMM o6pa30M BBeJeM OllepallHiO YMHOXKeHHA: * ge 


(r, s) (1, m) =(r+sl, sm).4 


JlerKo npopepuTb, ¥TO MHOxKecTBO & c BBeeHHOH Tak OMepauMel OyfeT rpyn- 


nol. Pow equHHubI B STO rpynne urpaer napa E =(0, 1); oOpaTHbiM fA 


a A= r 4 
gnementa A = (r,s) aABAaeTCH anemeHTz; At = i Pe hates: 


S s 


Jloxaxkem, uTo rpynua © o6magaer cBolicrsom Z. O6o3HauumM yepes It MHO- 
XKECTBO BCeX 3.IEMeHTOB Bua (r, 1), a Yepe3 2J— MHOXKeCTBO BCeX 93JIEMeHTOB | 
Buga (l, 1), rye /=0 unn, ecum 1 = p/q=£0, 3HaMeHaTemb g He JeNMTCA Ha 2. 
Ouesnyuo, uTo Wu NR aABAsIOTCA HOPMaJIbHbIMA enMTeIAMH rpynnb ©. 

TlonoxKum, qanee, UW =U, U, = We, n= 1, 2,... Tax kak nogrpynna YW, 
xapakTepucTuuna B YW, TO 9Ta NOg_rpymna wHBapwaHTHa B &, npuyemM smoOok 
dbaxtop WU, / Un, 2=0, 1, 2,..., Broporo nopayka. OrmeruM, 4TO Mepeceye- 
Hue nogrpynn W%,, n=1,2,..., coBmagaer c equHuueH rpynnbl. 

Tak Kak dbaxtop-rpynna Wt / 2 — Kpasuuuksmuyueckan 2-rpynna, TO HaMyeTca 
Takad MOCJIE{OBaTeJIbHOCTb 


DeNene 4) Neri alee! areas Me (#) 


HOPMAJIbHBIX JeMTesel rpynmp &, uro d@axtoppr By, / UY, Be_1/ Be, k = 2, 3,..., 
BTOpOrO MOpAyKa, a OObeMHEHHE MOCTeEOBaTeJIbHOCTH Moyrpynn (#) CoBMayaeT 
c nomrpynnon ®t. 

CogokynHocTb noyrpynn 


TN ioe ners 01 eB) ARI cantare ame Puasa Ff ene, Aad nee) Pe cme ah | Naa) 


ABJIACTCA WeHTPaJIbHOH CHcTemMoH rpynnp &. 
B camo jlevie, paxtop G /# aGenes, a paxtoppt YW, / Wns, Be / Bey UMEOT 
NopaqoK 2M MOTOMY IIpHHayiexKaT WeHTpam daktop-rpynn @/ Wri, u G/ Be. 
BosbMeM TeIepb MPOM3BOJIbHbI OTIMUHbI oT E HopMaJIbHbIli WenuTeb R 
rpynnb ® uv foKaxKeM HasMuve WeHTpabHOl cucTeMbI B cbakTop-rpynne G/ R. 
HelicrauresbHo, ecIM auleMeHT (7, S), SS&1, MpvHannexur nogrpynne &®, 
TO STOK Noyrpynne fomKeH MpwHaqieKaTb H KOMMyTaTop [(r,s), (1,1)] = 


= (Fh) we 

Tloqxoysuye B83ATOe KpaTHOe SJIeMeHTa (= 1) OyaeT uMeTb Bug (2g, 1), 
rye gq —HeKOTOPoe HeyeTHOe uNCIO. B culty MHBapHaHTHOCTH Nogrpynmpr MR Bce- 
BO3MOXKHBI€ 3JICMCHTHI (0, =) (2"q, 1) (0, s) = (2"qs, 1) mpunagnexar ®. Or- 


clofla, OYeBHYHO, CJleqyeT BKUOUeHHe YW, CR. Tak Kak cbaxtop-rpynna & / YU, 
oOsaaeT BOSPaCTaIONIMM WeHTPaJIbHbIM PpAYOM, TO, BBY u30mMopu3sma Gi/ R= 
~O/U,/N/ WX, Takum papom oOnaqaeT uv rpynna G/R. 

Urax, rpynna & aBisetca Z-rpynno#. Ho nogrpynna § = {(1,1), (0, — 1)} 
rpynnbt & yxe ue Oyfer Z-rpynmol, Tak KaK 9TAa noyrpyimla oOslajaerT KOHeY- 
HbIMH HeHWJIbIOTeHTHBIMU (bakTOp-rpymmamu. 

Takum oOpasom, mpo6sema XIX us (4) pemaerca OTPHWAaTeJIbHO. 


IIpumep rpynmbt © yOexnaer, uto cpoiicrso Z ue YAOBJIeTBOpAeT Tpe6oBa- 


HHIO a) ollpefeeHua payuKaybHoro cBolicrsa. CuegqopatembHo, Z He OyjeT 
Paj\MKaJIbHBIM H, TeM OOJlee, MpaBHJIbHbIM CBOLCTBOM (cM. npoGmemy 8.1.2 u3 (?)) 
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B N-rpynne pcakas noyrpynna aBuinetca Tak2Ke N-rpynnoi. Ho nogrpyn- 
ua § rpynns G, ouepuyuo, ne Oyyer N-rpynnon. CneqopaTeibHo, Z-rpyrnna 
@ ue G6yger N-rpynmoi (cm. npo6semy XXV us (?)). 


TlepMcknit rocyqapcTBeHHbIM yHHBepCHTer Tlocrynuso 
um. A. M. ToppKoro 9 XI 1958 


IMTHPOBAHHASA JIMTEPATYPA 


LA.r.Kypom, C. H.depauk os, Yen. mate. Hayk, 2,8. 3 (1947). Bb. UH. 
TlnorTrkun, Yen. matem. Hayk, 13, B. 4 (1958). 
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Jloxnayn AkawemMun Hayk OG:GP. 
1959. Tom 125, Ni 2 , | 7 


MATEMATHKA 


H. fl. KOPHEHUYK 


O NPHBJIWDKEHUM MEPHOAJMYECKHX ®YHKUMM, | 
YOBJIETBOPSIOWMUX YCJIOBMIO JIMNWMWA, CYMMAMU 
BEPHUITEMHA — POrOSMHCKOLO 


(ITpedcmaeaeno axademuxom A. H. Koamozoposeim 3 XIT 1958) 


1. Ilyctb KH™ —xaacc dyskuuit mepwoqa 2, yOBNeTBOpAIOWIHX yc.l0- || 
puro Jlumumua crenenu a (0O<a«< 1) c konctautoii K. Wyctb matpuueli || rf? ie || 
n=1,2,...;kR=1,2,...,n, 3a]aH JMHeMHbIM MeTO, NpHOmKeHMA, KOTOPHIK 


? b 


cTaBHT B COOTBeTCTBHe PyHKunH f (x) 


f(x)~ + Y) (ax cos kx + bg sin kx) (1) 
k=1 


NOCJENOBATEJIBHOCTb MHOTOUJIEHOB 


Un(fs 48) = + Sif (a cos bx + basin) 2) 
h—I 


Sylecb JIalOTCAH OWe€HKH BepxXHel TpaHu OTKJIOHeHHH 
Gn (a3 d) = sup _max|f (x) — Un (fs x5 d)| 
feKH(%) x 
= Wr) a B — ea : ic 
qa hy, = coskB,, tae 8, ree Make are 
uuTb uepes S,(/; x) YacTHbIe CyMMbI psa (1), MHoroueHbt (2) MoryT ObiTb — 
npef[CTaBvieHb! B Bue 


Un (Fs 5 B) = */2 {Sn (Fi ¥ + Bn) + Sa (fs x — Ba)} (3) 


Ht W3BeCTHbI Kak CyMMbI bepnuireltua — Porosuycxoro (1, 2). 

SaMeTHM, 4TO Tak KaK Jin CyMM (3) Gn(%; 4) = O(n-*), To 9TH OWeHKH 
H€ MOryT ObITb MOsIYYeHEI, HallpHMep, u3 OOmMx Teopem (°) o MoBeAeHHH Gn (x; d) 
JWIA JIMHCHHbIX MeTOJOB. 


Jlerko NoKa3aTb, 4TO, KaKOBbI Obl HU OblM AY”, 


i B 3ToM curyyae, ecuM O603Ha- 


™ 


En (a; ) ==KI sup \ Kn (hs t) F(t) dt |\ 


? 
reH() 0 f 


Nn 
7 1 \ ( 
é And eee AY: 1 > (2) y 
Di Cea GAN Oa ee Pal >, he’ Coskt — spo paccmaTpuBaemoro meroa; He — 
k=1 

knacc PyHKUMH, yJoBseTBopsiouMx Ha (0, x) yenoBmo Lip; a u OOpallaroulAxcst 
B HyIb npw ¢ = 0. Byyem cuutatb yaa npocrotn K = 1. 

2. Cchopmyupyem HeKOTOpbIe BCTOMOraTebHbIC pe JIOMKeHHA. 

Jlemma 1. Jlas aw6o02e0 aunetino2zo memoda 


ar | 


Gn (1; 0) = — Ve (Xs Bhat ae (4) 


e 


(=) 


eM a 2*. Iycmb b(x) nenpepoiena na [a,b] u maKoea, umo yAKMuUA 


Bt (x) = | (i) dt cmpoeo 6o3spacmaem (yOvleaem) Na (a,c), a<ic<b,u cmpoeo 
yOuleaem (6o3pacmaem) na (c, b), npuyem ¥(b) = 0. Ecau HO [a, 6] — kaace 
ynkuyun, yoosaemeop srouutx Ha [a, 6) ycaoeuro Lipya, O<a<1, mo: 

c b . 


De erect) dt | =\ Y(t) (t)— Hat = V9 (| — pny? ar, 
2de dynkyua p(x) onpedeasemca us ypasHenua Y (x) = (P(X), Cx 
CL 0(X) <O; 9 (x) — Gynkyua, o6pamnaa p(x); 

2) YKA3QHHAA 6ePXHAA epane Oocmueaemca Oan dynKyuu euda F (x) +c, 
ede c— 206aA2 nocmosHNaA u 


| al @u—orta, acx<e, 
(a) oo 
i ieenae o<K <b. 


c 


Ilyctb sgpo Kn(A; f) nocuieqoBaTeIbHO MeHseT 3HaK Ha (0, 7) B TOUKaX f;, 
i=1,2,...,m. ByjfemM Ha3biBaTb APO MpaBHJIbHbIM, ecuM (byHKIMs 


mT 


ap, (x) = \ K, (i; t) dt wa KaxkjoM “3 MpomexkyTKosB (t;—1, tz), (to = 0) omun pa3 


x 
B TOUKe X;, t;1<( x; < t;, OOpallaeTcA B HYJIb C MepeMeHOH 3HaKka. 
B cayyuae npaBiJibHoro Ayjpa C NMOMOWbIO JemMbI 2 nowyuaem cwlesyroulue 
oueHKH pH OKa<l: 


eT Piet 
En(a; 2) <2}\ "Ka (is tdt + 3 (Kn Qs DI(e,() 9" At, 


0 f= x; 


o1 
— 


“Tye PyHKUMH p, (x) onpegesimioTca ypaBHenuimu OD, (x) = Dn (p, (x)), XX <li, 
tz<p,(*) SX, t= 1,2,...,M, Xmp=t. GHak paBeHCTBa B (5) Meer 
MecTO Jia «Ef, 1], rme a, (O<a,< 1) 3aBucHT TOKO OT pacnonoxKeHNs 
Touek x; (Ecau a<a<1, TO JerKO ykKa3aTb (PyHKIMlO B KJIacce H™  touxo 
Pea IM3YIOULYIO BePXHIOIO TpaHb Gn(«; d).) 


En (a; YS aap eet De ||) Kees t) dt | dx + 


ane eS rele: i)| dt}, (6) 


IpH4eM 3HaK paBeHCTBa WMeeT MecTO Wid a=Ona=1. 
3. Byfem nogaratb hy = oR £5 Ue ake S {Sa (f3X+hn)+Sa(f3 x—An)}, 
Gn(«; B) — BepxHad rpaHb OTKJIOHeHMH It CyMM By meee 
JlokaxeM, 4TO ecuH n> 2, TO 
€ Cc 


fA | fl 


Gn(1; B) = pata | maed East 4)%? (7) 


mpuyem 0 <e,< 0,06, |en| <I. 


* Tlocme Toro KaK 9Ta CTaTbA Oblla MpHroTOBJIeHa K MevaTH, MHC CTaJlO H3BeCTHO, TO 
nojo6upii semme 2 pesyabTaT nomyyen Takxe C. B, Creyknnbim, HO He ONyOJIMKOBaH, 
hes 209 


O6osHauum=s-« K, (B; xX) = Ls + » coskh,coskx, gn(x) = | Kn (B; t) dt. 
k= x 
B cusy memmpr 1 wmMeem 


Gil Bye 2\ge(1de= 2 {\ eo signsin (n +5 z)tdt + rah. (8) 


mpuyeM fp >> 0. Hecnoxupiii moycueT faeT Asia n> 2 


¢ ° ; 4 72 TN , 4 
\ ga(¢)sign sin(n + ea = 5 INnl<z. (9) 
0 


Jlanee, MOXKHO MoKa3aTb, 4TO (pyHKUHA g, (x) MMeeT Ha (0,7) poBHo n — | 
MpPOCTHIX HyJeH X,, Xe, .».,%X%n—1, UpMyeM Why < xp < (2k + 1/2) hn, k = 1, 2, 
..., 2—1.-Tloab3yacb 3THM, NpHXoAuM K OLeHKe 


T fi sin (n + 1/2) 
; <rare5 1) Qsintgt dt +21 gn (2nhn)|\ (10) 


V3 (8), (9) u (10) merko nonwyuutb (7). 

Kak BHAHO M3 paBeHCTBa (7), BewHUHHa (n+1)Gn(1: B) pu jocta- 
TOUHO SOMbWHX n Maso oTMMYaeTCaA OT HaumyumieH Ha Knacce H™” xKon- 
CTaHTbl, PaBHOH, Kak Hu3BeCTHO (°, 4), 7/2. 

B cayyae OyNa<1 oneHKy cBepxy gan Gn (a; B) MoxHO Nosyunts, 
HCXOA H3 HepapeHcTBa (6). Tak Kak 


\1 Kn (Bi t)|dt< \ SF dt = six, 
0 0 


TO cpa3y HaxoquM, 4TO JIA N>2, O<Ca<l 
‘ il ™ fA at 
Gn (a; Deore ice en)\ (> 4 re 


rie 0< e, < 0,06, ae 


six)(l—a)} + Ra (1) 


YroObl mpeycraBuTh Gn(%; B) pH «<1 B Buje, aHanoruuHom (7), BOC-_ 


NOJIb8yeMCA HepaBeHCTBOM (5). O6osnauum uepes M (a; B) mpaspyto ero uactb 
mpH Kn (ad; t) = Kn(B; ¢t). Ouexnpaa pa3noctb 


2hn 
: t* dt, 


0 


Mn (a; B) — 


2m 
HaxOJMM, 4TO pu n> 2 


En (a; B 


4 B 
es yeenn ect HO nae srenss (12) 


O<e (#)< 0,03 + 0,09. 
C jpyroH cropoui, nonaraa ty = khn, onpeqenuM, ananoruyHo C. M. Ha- 
KOJIbCKOMY (°), (PyHKIWMH 
ae eee PX) Ss top er <— Bese 1,25, on 
COC re etn, Poe Meal 
Le ’ 0 <7 << te, 


$,, (*) nd 
uth VPs (x) +2 Wir Load cael 
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Herpyyuo y6equtees, uTo ?, (x) yAoBleTBopser ycnoputo Lip,a va (0, r). 
} Kpome toro, 


au 2hy a 
\ Kn (Bs te, Qat > =F | een e® (Cerny eee 


2 sin 1/y t 


0) 0 Thy, 
f WS uero cyleflyeT, YTO AA n> 2 


Gn (a; B) > 


Cchad 4 


(ae tye ite fin. ith 


(13) 


Cpapyypas (12) u (13), Haxoqum, uro npw n>2, O<a<1 


P Ae 1 Cy (4) 
En (es B= (Sy + 60) at apa 


mpuyem 0< en («)< 0,03a+ 0,09, | cn (a)|< 2. 
4. Oneuku (7), (11) u (14), paccmarpnpaemble Kak acHMMTOTHYeCKHe, pac- 


MpocTpaHsAloTca Ha cymmbl (3), rye B, = Ay, +0 ( se . B camo jeje, nouaran 


(14) 


ninn 


K GP es os + >) cos kB cos kx, 


k=1 
Tt 


HaxOJuM, 4TO AIA OcTaTOUHO OObUIMX N PYHKIUMA \ (Kn (8; t) — Kn (B; t)) dt 


x 
MeCHAe€T 3HAK Ha KaXKNOM V3 MpOMeKYTKOB (tee, forte), R= 1,2,...,n—1. 
Ilomb3yacb 3TUM, HeTPyJHO NoKa3aTb, 4YTO PaBHOMePHO OTHOCHTeJIbHO x UH 


feH™®, O<a<1, umeer mecto coorHouieHne 
Un (fi x; 8) — Ba(f; x) =0(n~). 
Orcroqa cmemyeT, 4TO ecu Gn(%; )— BepxHad rpaHb OTKMOHEHHH JA 


cymm (3), rye B, =, + o(—ma) , TO 


ninn 


Gn (a; 8) — Gn (a; B) =o(n-’). 


ABTop BbIpaxkaeT IIpH3HaTesbHOcTS mpod. C. M. Huxonpexomy u M. JI. Ka- 
JalUHUKOBY 3a IeHHbIe COBETbI HM BHMMaHve K paoore. 
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Jloxnagn Anagemuu nayr CCCP 
1959. Tom 125, Ne 2 


MATEMATHKA 


M. A. KPEMHEC u 3. M. KHLIKHHA 


O NPHBJIVDKEHWM ®YHKLUMSAMU MATOFO HOMOFPA®HYECKOrO 
NOPAAKA 


(IIpedcemaeaecno axademukom A. H. Koamoeopoeoim 8 XII 195%) 


B paore IPYBOAMTCA TIpHMep (PyHKWwv, 3ayaHHOw Ha ceTKe, HOMOrpa(pH- 
pyemMoH, HO He alilIpOKCHMUpyeMOol (pyHKIMsIMH, 3ajlaHHbIMH Ha TOM %Ke CeTKE, 
HOMOrpa(UpyeMbIMH C TIPAMOJIMHEMHOH OTBETHOM wWIKaJIO“. 

Ilycrb z= / (x, y) — PyHKUMA AByX MepeMeHHbIX, H€IpepbIBHad B MIpAMOYTOUIb- 
Huke D[a<x<a@; b,<y<bo] 4 cTporo MOHOTOHHASA NO kak for nlepeMeHHOH 
pv uKCHpoBaHHO Apyroi. Takad (yHKWuA HasbiBaeTCA HOMOrpapdupyemou 
B IpAMOYyroabHuKe D, ecau ypaBHenve z=/ (X,Y) SKBUBAJICHTHO ypaB- 
HeHHIO BHa 

_ | Xu) Ke Gs) 2 
‘|Yi(y) Ye(y) 1 
Zi (2) Zo (z) 4 | 


= (0). 


Ny 


PUCm ey Cs Ne) roe ney (a. Zee (2) — nenpepsisnbie Oa 
MMeIOWUMe HaViexKallue OOacTH OnpeeeHus. 

sa 3ajlaHHanw Ha CeTKe Cee Zi f(z, Yn); Men Wa ts 

1,2 oa, My Oy = OS RS = Oy Se <9 <n = bs, 
MOHOTOHHast 110 KaxKOH 13 rlepemeHHbIx pH dukKcupoBaHHOH pyro, Hasbl- 
BaeTCH HOMOrpadupyemMmoOn, eciM B NpaAMOyroubHHKe YD cyulecTByeT PyHK- 
WHA Z2=f (x, y), yOBMeTBOpsIoulan CCbopMyJIMPOBaHHbIM BbIile YCJIOBHAM, HOMO- 
rpapupyeMax MW MpHHAMalolllad B TOUKAaX (X;, Yr) SHAaYeHUA, YKa3aHHble B TaO- 
Jie. (MoxkKHO oKa3aTb, "TO 3TO ONpeseseHHe HomorpadupyeMmocri 9KBUBa- 
JIGHTHO OTIpeyesieHHio, JaHHOMY B 3ameTKe (?).) 

1. Paccmotpum xKBagpat ABCD (cm. pyc. 1). Ha cropone AB Bo3bMem 
Be TIPOH3BOMbHbIe BHYTPeHHHe TOUKM HM OOosHaYvM UX, cuntaa oT A K B, 
uepes A’ u B’. Ha cropone DC Bo3sbMeM [Be NPOHSBOJIbHbIe BHYTPeHHHe TOUKU 
WH OOo3HauHM UX, CuuTaa or D xk C, uepe3s D’ u C’. Uepes touxu A’ u D’ 
H yepes TouKu B’ u C’ popezemM tpaMple. TlomoOHbIMm 2%xe O6pa30M Ha CTOpO- 
He AD splOepeM Be MpOM3BOJIbHbIe BHYTPeHHMe TOUKH WH OOO3HAYHM UX, CUNTAaHA 
ot A k D, uepes A" u D", a Ha cropone BC Be BHYTpeHHHe TOUKH 'B nce 
cuutaa ot B KC. TIponenem, HakoHell, 2Be mpampile A"B" wu DC", Hasopem 
3TOT yuepTek ceTKOH (1). JIIpopeyqenHpie mpampie Ae AD— x, 
AUD! 33° BC! —x3,_ BE =X," AB yyy eAB = ys -D"C’ =i yiDCee ta 
Yambl ceTKH OytemM OGo3HayaTb (x;, yx), i= 1,2,3,4, R= 1, 2,3, 4. 

BosbMem BHe KBagpata ABCD roury S. Tponene yepe3s Kaxkylo W3 TOUeK 
(X2, Yi)s (X25 Yo), (X3, Y2), (Xs, Ys), (Xa, Ys) MPAMY1O, COeMMHAIONLyIO sTY TOUKy 
c Toukoh S. O6osHayiM mpopeseHHble MpsAMple COOTBETCTBeEHHO yepe3 21, Zo, 
<3, Say 25: J 

JiemmMa. He moeym odnoepemenHo tumemb mecmo caeOyrowmue “emolpe 
ymée pocOeHUs: 

1) IIpamaa x, nepecekaem npamyio 2, 6 mouKe, pacnoaooienHoti meocdy 
NPAMOLMU Yy U Yo, A NPAMOLE 2 U 23—6 MOUKAX, AeICALUUX memKOY NPAMOI- 
MU Yg U Ys. 
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2) IIpamasn x2 nepecexaem NpAMYIO 23 6 MO4Ke, pacnonodtceHHot meocdoy 
TIPAMOLMU Yo U Ys, A NPAMYIO Z4— 6oulle NPAMOL Y4, U aesee NPAMOLL x4. 
3) I PAMAA Xz nepeceKaem NPAMYIO Z, 6 mMo4Ke Nod npAMOt y, UW neBee 
/MPAMOU Xq, A NPAMYIO Z;— 6 MOULKE, PACNOAOHCEHHOL MCCOY NPAMBLMLL Ys U Ya. 
4) IIpamaa xX, nepecexaem npsmple Z, U 2, 6 MO4KAX, PACNOAOIEHHOLX 
MCHOY NPAMOLMU Yy U Yo. 


uy 


Puc. 1 


| Hawie yTBepKeHve O8HayaeT, YTO yKa3aHHbIli Ha puc. | nopsyoK pacno- 
| JIO*KEHHA TOYeK MepeceyeHud JIMHHH He MOXKeCT MMeCTb MeCTa B TOM Cylyyae, 
eCJIM BCe JIMHHH —TIpamMble HU MpAMbIe 21, Zo, 23, Za, Zs MepeceKaloTCH B OHO 
TouKe. 

Ji WoKasaTesbcTBa HalWUleM ypaBHeHHA BCeX Ha3BaHHbIX TIPAMbIX. Bpl- 
OpaB 3a OCHOBHbI€ MpAMbIe Xs, Z2, Z3, SOyMeM JeBble YaCTH HX YpaBHeHHl OOo- 
B3HaYaTb Yepe3 Xz, Ze, 23, a CaMH YpaBHe- 

HUA KPaTKO 3anWIleM B Bue X3 = 0; 
2.=0; z3=0. JleBble uactu ypaBHeHHi 
Jpyrnux TIpAMbIX OymeM OO6o3HauaTb COOT- 
BETCTBCHHO X;, Yj, Zp (P93 2yt4; 
P2152,3747 ke 1, 4)°5);>oonn \Moryt 
ObITb 3allMCaHb! B BUC JIMHeEMHbIX KOMOMHAa- 
WMH X3, 2, Z3 C HEKOTOPbIMH TOCTOAHHbIMH 
Kosdpulventamu. Camu ypaBHeHial TIpAMbIx 
TOra KpaTKO 3alMyTCA Tak: 

Pate ree Oe ap, bt a. 4, 
fsa yds Ri= sy Boe: 


- SameTuM, YTO JIeBad YaCTb ypaBHeHHa 
KaxKJOM MpAMOH onpesesieHa C TOUHOCTHIO 
jlO MOCTOAHHOFO MHOXKUTEJIA, OTMMUHOLO OT pra 5 
HyJid. SHaKU TUX MHOMRKUTeMeH MbI NOWOe- ‘ 

peM TaK, U4TOOL! Kaxkgoe x; Oblwlio B Mpefenax KBaypara ABCD nonoxKu- 
TeMIbHO “clipaBa OT MpAMou x;=0, Kaxkyoe y; Obluio B pefemax KBafpata 
ABCD nonowuTeibHO Hak mpamoh y;=0,a Bce Z,g ObIWIH -TOJIOXKMTEJIBHbI 
sp touke A. IIpu ykKa3aHHOM Ha pwc. | MopaAyke pacnojo%KeHuA TOUeK Tepe: 
CeCYCHHA TIPAMbIX AOCOJIOTHBIE BeJIMYHHbI NOCTOAHHBIX MHO?KUTeVJIeH, Kak JIerKO 
BUeTb, MOXKHO WosoOpaTb Tak, 4TO JIeBbIe YaCTH YpaBHeHHi MpPAMBIX 3arin- 


INYTCA CJe{YyIOUIMM OOpasom: 
Ya= —Xg— 23, 24 = — 2a + 2p Xp = X3— O22 + 2s, 
Yg = — NXg + AZ, — AZ3, 2 = — 2g +123, 21 = 2a 2a, 


263 


Yy = —X3 + (0b — 9) 2 + (9 l)z, 
Xa = Xa. (Pp — @) 224, (2 — Pr) Ze, 
Xy = S2g— Ya + 82g = Xp — (A +8) 22 + (2 + 9) 2s, 
Yy = — tty — Xo — Yn = — Xe + (E+ 0) 22—-(E + 1 + Y) 2s, 


rye Bce Mapametppl a, 0, p, g,7,7,5,¢, 5, { MOMOKUTeMbHbI Ug > gest 

BpezeM MoHaTHe HMHeKca TpeX NPAMbIX, B8SATbIX B ONpeeJIeHHOM NOpAKE 
Xie Uys eee = 1,2, 3,4, J Hl, 2,954, 2S 1,2: 3,4-5)- Muyexcom Tpex 
TAKUX MPAMBIX OyMeM HasbIBaTb ONPeMeJIMTe/Ib, COCTABJICHHbIK 3 Koap- 
(PHIMeHTOB IPH X3, 22,23  JI€BBIX yacTeli ypaBHeHH = 9THX TIPAMBIX. VMupyexc 
TPex TIPAMbIX X;, Yj,Ze Oynem O6o3HayaTh Dix (i = 1,2,3,4, j= 1,2,3, 4, 
k=1,2,3,4,5). Sicuo, 4To ecJIM NIpAMBle Xj, Yj, Ze, MPOXOAAT Yepes OMHY TOU- 
Ky, TO Djjz = 0, B MIPpOTHBHOM CsIy¥ae OH OTJIMYEH OT HYJA.3aMeTHM, YTO 3HaK 
WHIeKca B CIyuae paciO.O%KeHHA MPAMbIX, YKa3aHHorO Ha puc. 1a, NomoKH- 
TeJleH, a B.CJIyyae yKa3aHHOro Ha puc. 1 6 oTpularesen. 


Vcxoaa v3 onpememeHHA MHeKCa, JIerKO NOJYYMTb [VIA WHAeKCOB cylezy10- 
Ive BbIpParKeHHA: 


Dig 0 — Gg Pp — a Degg = A— 6, Daig = 1 —Qr, 
Dewey S41 17 Dyg = t + b--a—S, Din = 1—a8 +r (a's), 
Dsas = (E + 6)r —(t + 1+), Dosa = —X, Dye = — 6. 


HenocpeycTBeHHbIM oycueT MpHBOLMT K TOMY, 4TO Mey MHeKcamn 
IIPAMbIX CYLLECTBYCT COOTHOLUeHHE 


(1 han Dsio) (1 oi Dyza) Dyag+ Dogs KG b = ae = Daas) Chex Das) Sa q (I-F Dyp4)] ae 
= Dyy3 (6 — 1 — ¥ — Daas) (1 — Dare) — GDaiz2 (0 — 1 — ¥ — Daas) — 


—q(1l + Dyes) Dior — GDsas — 9X — 98 — GDaza (Ob — 1 +8). 


M3 sToro COOTHOLWUeHHA CuIeqyeT, YTO KOH*urypatiua puc. 1 He MoxeT OpITE 
peaJIM30BaHa C TOMOUIbIO NPAMbIX TPH YCJIOBHH, YTO MPAMBIC 2%, 22, 23, Za, Zs, 
MpoxosaT yepe3 ofHy TouKy. JlonycTum NpoTHBHoe; Tora, TaK KaK WHeKCHI 
Duis, Dosa, Digg OTPHUATEbHbI, a BCE OCTAaJIbHbIe MHAeKCHI, Purypupyloule B 
COOTHOLUCHHM, MO/OKHTEbHbI, TO, B CHJIY CBOHCTBa KOSHILHEHTOB MH BbIpa- 
X%KeHHH JIA WHICKCOB, J€BaAH YaCTb COOTHO- 
IUeHHA MOJOKUTEbHa, a NpaBad OTpHlaTesb- 
Ha. IlporuBopeyve oKa3bipaeT HeBO3MOXxK- 

a i # a HOCTb peaJv3al\HH C MOMOLLbIO UPAMbIX puc. 1, 

x T. €. CMPaBeJJIMBOCTb Hallie JICMMBI. 
2. IJpupenem npuMep cbyHkuuu JByx mepe- 
| | 18 MCHHBIX, 3a/aHHOW Ha CeTKe (TaOsmuel), MOHO- 
TOHHOH TO KaxkKOH H3 NepeMeHHbIX pH (cbuK- 
CHPOBaHHOH pyro, HoMorpadupyeMol, HO He 
2 | 8 | 16 | 20 anmpOKkcHMupyemMoH (PyHKUMAMU, 3a,aHHbIMyt 


Ta6nuua il 


x2 


Ha TOH 2Ke CeTKe, HOMOrpadupyeMbIMH Cc TIps- 
MOJIMHEHHOH OTBETHOH IKaJIOn. 

SaaluM yHkuwio z= f (x;y), i=1, 
2,3,4, j= 1,2, 3,4, . Ta6aunen I. 
26 | 30 Ha puc. 2 OHM 3 BO3MO%KHBIX cno- 

CoOoB MNpoBexeHbI MIpAmple, wHecyulMe su- 

HHH YpoBHa dbyHKuMn z= f (x;, yj)(1). Same- 
THM, TO MUHUMAJIBHOC 3HadcHWe pa3sHOCTH sHayeHHii Halueli cbyHkuWHH Ha ceTKe 
PpaBHO 2, T. €, lf (Xa, Yj,) ie i (Xi, Y;.)|> 2 ANA  JuOObIx i, le ar I, ae oy as hs 
p=1,2, ’ 

Jlerko BuyeTb, YTO Halla cbyHKnua z= i (xi, yj), 3afanHan Ha cerxe, 
HoMorpadupyema. TIloKaxkeM, 4TO OHA He MO2KeT ObITb alllpOKCHMMpoBana (pyH- 
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IMAM, 3a,AaHHBIMM Ha TOM 2%e CeTKe, HOMOrpadupyeMbIMH Cc MIpsAMoOsuHeli- 
(OH OTBeETHOM wikaiol. JJonycTuM mpoTMBHoe, a HMeHHO, ¥TO Halla (yHKNNs 
‘= [ (Xi, yj) MOwKeT ObiTb c sOGof TOUHOCTHIO anMpoKcumupoBaHa yHKIMAMH, 
{OMOr pa*upyeMbIMA C NPAMOMMHCHHO OTBETHOH Wkasol. Torga cpeyqu ammpoxcu- 
IMPYIOWWHX PYHKUMA MOXKHO HAaHTH TakyIO (PYHKIMIO Z = © (x;, yj), KOTOPaa oTsM- 
laeTCH OT HallleH mo aOcoIOTHOM BemMuMHe MeHbILIe uem Ha 0,95. IIpn ra- 
<oM BbIOOpe (PyHKUHH © (x;, yj) OUCBUAHO cuIeMyioulee paBeHCTBO: 


son [Ff (xis Yi.) — F (Xia Yi) = S80 [9 (Xe, Yi.) — 9 (Mees Yin), 
li, tg = 1, 2g fiste.e 1, 2,054. 


Orctowa culeqyeT, ITO B3aHMHOe pacMosoxwKeHue MPAMBIX, HeCYIMMX JIMHUH 
IPOBHA JWI CPYHKUMH O(x;, yj), Takoe %*e, KaK HU TpAMbIX, HECYUIMX JIMHUH 
/poBHA cbyHkunu f (x;, yj). C pyro cTopoubl, Tak KaK MO Mpesnos0xKeHHIo 
pyHKIMA © (X;, yj) HOMorpadupyema c MpAMOwMHeHHOH OTBETHOM LIKaJlol, TO 
sce IIPAMbIe, Hecyllive ee JIMHHH YPOBHA, Ha OOpa3e, BOMCTBeHHOM e€e HOMO- 
paMMe, JOJLKHbI NpOXOAUTb yepes OHY TOUKY, a 9TO MPOTHBOPeuNT JIeMMe. 
 CTouT OTMeTHTb, 4TO B TIpUBeZeHHOM BbIIe MpNMepe o1MOKa pH alnmpoK- 
‘MMallun Ooubule 3% KoNeOaHuA PyHKuuu z= f (x, yj). 


MockosckHl rocyapCTBeHHbIit yHHBepcuTeT Tlocrynus0 
um. M. B. JIlomonocosa 24 XI 1958 


UMTHPOBAHHAA JIMTEPATYPA 


me MGVA, Kpenwec VW A. Batnurei xn, Hi J. A ws enmtT art, JAH, 
Al, Ne 5 (1956). 
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Jloxnayn Akagemun Hayk CCCP | 
1959. Tom 125, Ni 2 | 


MATEMATHKA 
A. B. JIMBYAK 


JIOKAJIbBHO PA3PEWIMMAS TPYNNA, HE ABJIAFOWIASCHA 
RN*-rPynnon 


(ITpedcmaeaeno axademuxom A. H, Maaoyesoim 1 XII 1958) 


Ilocrpoum rpynny G, JloKasIbHO pa3pellMMytO, HO He OOJlaqalollly!0 BO3pa- 
<TAIOULMM pa3pelllMMbIM HOPMaJIbHBIM PANOM H NOuyMpocTyio B_ CMBbICJe 
Bb. HW. Unorkuna (4). [pu stom mpi OyeM noIb30BaTbCA NOHATHEM CIVIeTeHHs 
rpymi.(7,°). mt th ae | 

Ilyctp © u I —nponspsosbuble rpynubl. Kaxkgomy duiementy a €I nocta- 
BUM B COOTBETCTBHE Fpynny Gea vu3omopduy!o &, u o6o3Hayum yepes D npsamoe 
mpousBefeHve Bcex sTux &,, D= ells. IIpu m060m g €& yepes Be 060- 
3HauMM 3seMeHT u3 D, a-A oye he KOTOporo g HM BCe OCTaJIbHBIe — equ ) 
HHILbI. 

CnoaetTreuuem rpynn © un I nas3ppaetca rpymma U tTakas, To: 

1) U =D) —nonynpamoe mnpovsBegenne rpynn D u Ic uHBapwaHrHpim 
MHOMKUTeeM D; 

DOK) =O BCex OOS a GL Gl | 

CnueteHve rpynn & u I’ o6o3Hauaetca vepes U=&~T, rpynna & na- 
3bIBaeTCH OCHOBHOH, T—fZononmHuTeAbHOR. 


JiemmMa 1. Ecu U=@GW~T, g€D, y—anemenm 6eckoxerHo20 nopsad- 
Ka us I, 


go yg Er, (1) 
ORT == 1 
M3 unBapvaHtHoctu D wu u3 (1) caezyet, To 


oO tg CP (Nae oiag ieeaa 0 vee (2} 


Ecau gl, 10 g= gig)... gio), The PY EGay gel (1 <i <n) 

gr! = glee ger), gn ) pu smo6om wenom k, vw Tak KaK 
BCE ayy” pasMYHbI MPH oo k, TO cyulecTByeT Takoe ky, YTO mya, 
mpd mo6om i (l<i<n), Th grb eg, 4YTO TpoTuBopeunT (2). 

Cnenctsue 1. Ecau UH OT; er eee nodepynna 6e3 Kpy- 
aenun us T; N (H)—ee xopmaausamop e U, mo N(H)<T. 

hg Ee YG; ag@N(); a=merrne mel, tg € Dagloniay ange 
=g'yiugetHCr, u, no aemme 1, g=1, a= y,€T, N(A)CT. 

Scr @— Oeckoneynan wukMueckad rpynma. Vonoxum G, = ©, G,= 
==), Gi ee ay Oa Orn Ge SOONERS SE rpymna B CivleTeHuu 


Eira ee #1 OF At amr = Oo = apn ce Gy acm G= UG, 


Jlwo6ax nomrpyia € KOHEYHBIM 4HCJIOM Redes H v3 G comepxurca 
B HekOTOpoH nogrpynne Gn. Karas Mogrpynna Gp, ABIAACb pacuiMpeHnem 
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adenepolt [rpynnpt 6e3 KpyyeHua Dy (De= |] ©.) c nomoupio paspeuin - 
J aEGp_4 
MOH rpynmbl Oe3 Kpyyenua Gey, Oyyer paspemmma u Ges Kpyyenus. Orciona 
clelyeT, B YaCTHOCTH, 4TO rpynna G NoKaJbHO pa3permuMa. 

Jlemma 2. Ecau H — needunuunaa nodepynna us Gp, N(H)—ee HOp- 
Maausamop 6 G,mo N(H)CG,. 
| WvowmerG, (|) N(H)EG,, Gisn Ni (1) Gah > rtseayloriarct:S Ga S 
“€G,4, u, no cnencrBuio 1, N(H) GeCGe4, N(H)1-Ge=(N (HA) A 
O Ge) ON Ger = N(H) 1 Gr_sC Gn, 410 HeBO3MOxKHO. 

Heopemall. Ben “ESC A, eto Hg = A= eospatmarcuuti 
Hopmanenolt psd @ nodepynne H uz G, HyCGr, mo u HCGa: 

fo*nemme’ 2’ -H,'GN (f,) GG, u @ 
| CueaeTBue 2. Jlw6aa aoKkanoxo HuAoNOMeNmMHNaA Nodepynna H us G 
—codepocumcsa 6 HeKOMOpOM Gp. 
Ilycts H — nokaibHo HUbMOTeHTHaA ogrpynna us G; H=+-E; g€H; 
£+#1; g€G,; L—snoKxamuaa cuctema Bs AH, cocTosillax u3 Bcex nogzrpynn 
€ KOHeUHbIM YHCJIOM OOpa3yrollux, cogepxkautux g; N — npoussombHan mnoj- 
rpynna u3 L. B N moxkHo mpoBecTH BOspacTalolMit HOPMaJIbHbI pay, MepBbIM 
-4JIeHOM KOTOPOrO ABAeTCA Nosrpynma {g}. Tak Kak {g} €Gn, TO un NCGa, 
miostomy u HCG,, Tak kak N — npou3BoubHan Nosrpynia u3 JIOKaJbHOH cH- 
¢crempt L B ff. [pynna naspipaetca paquKasbHOH, ecm Ona OONaqaeT BOS- 
PacTalOWHM HOPMAJIbHBIM PAQOM C JIOKaJIbHO HUJIbIOTCHTHBIMH (akTOpaMh (?). 
CnenctBue 3. Jl6an paduxanroHan nodepynna H u3 G codepocumca 
6 HeKomopom Gn. 
Ilyctpb H — pagvKanbuan nogrpynna u3 G; E=H,CH,C...CHg= 
) = H — pospactaloului HOpMaJIbHbIM pA C JIOKAJIbHO HHJIbIOTeCHTHBIMA (paKTO- 
pam. fipeeG- (cnezetTane «),- 11 = Gre 
) Cnenctrsue 4. JIwm6aa RN*-nodepynna H uz G codepocumca @ xekomo- 
pom Gp. 
| Cneactsaue 5 (oTputtatembHoe peulenve mpo6mempl XI us (*)). Cyzye- 
“cmeyem AOKANbHO paspewuman epynna G, He seasntowasca RN*-epynnoti. 

CaenxctBue 6 (orpuiatenbHoe pelieHve mpoOsembl IX us (*)). Cywe- 
emeyem RN-epynna, ne aeasiowaanca RN*-epynnot. 

CaeactsBue 7. Cyiwecmeyem RJ-epynna, ne seasiowaaca RN*-epynnott. 

Cnenctsue 8 (orpuuatembHoe pelenue npo6yempt 15.1.2 us (*)). Cytue- 
CMb6YeEM AOCKANACHO PAOUKAALHAA He PaOUKAAoHAA epynna. 

[pyuna G na3pipaeTcaA MOWYNPOCTOH, ecM B Hel HET Hee MHHUHEIX JO- 
KaJIbHO HUJIbIIOTCHTHbIX HOPMaJIbHbIX JleJIMTeJIeH. 

CnenmctsBue 9. Cywecmeyem noaynpocman AOKAAbHO paduKaAoHaa 
epynna, 

Ilycts H — n0KasbHO HYJIMOTeHTHDIM HOpMaJIbHbIN WemuTeIb BG, HE. 
ACG, GON(H)CGp, 4TO HeEBO3MOXKHO. 

Tlonynpocrory rpynmbt G moxkHO nosyunTb uM Apyrum cnoco6om. J,octaTou- 
HO JOoKa3aTb, ITO B rpynme G HeT HeeMHMYHbIX HAJIbSICMCHTOB. 

Snement ~€G nasopem aureOpauueckum(?), ecaH mp m060m AEG 
noyrpynna H, (A) = {h, [A, x], [[4. 1], 1], - - .} HMeeT KoHedHOe UHCUIO oOpa3yrollux. 


J\okaxKkeM, TO: 

JIw6o0li aaemenm %==1 us G ne aneeOpau4eH U, CAedoeaMeAbHO, He ABAA- 
emca NuAbIAeMeHMOM *. 

Hycth yE€G; y# 1; yEGe; h=gMED,. Torga nogrpynna OMB) 
={g, og), ger), ...} eCTb IpsMoe NIponsBeyeHue OeCKOHEYHOLO YHCIa WukKsIMue- 


* Ha 9TO cBolicrBo rpymmbl G, a TakwKe Ha ee MOMyMpocroTy oOpaTH.I Moe BHAMaHHe 
upod. B. HW. Muaorkun. 
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CKUX rpynn, nostomy B H.,(A) HeT KOHCYHOH CHCTeMbI COpa3yIOllMx, Y He all- 
reOpanuen. 

SameTuM, 4TO rpynna G saBaaetca RK-rpymnol, ee yOprpaloulu pay, KoM- 
MYTAHTOB Ha @ YleHe JOXOAUMT WO eAMHHUHOH noxrpynnpl. 

ABTOP BbIpakaeT OarolapHOcTb PyKOBOAUTeIIO amreOpanyeckoro CcemuHapa 
nmpod. I]. I. Konropopuyy u ero yuacTHHKaM 3a I[@HHbIe COBETHI. 


Ypasekuit rocyapcTBeHHBIt yHHBepCcuTeT Tloctymuso 
um. A. M. Toppkoro 18 XI 1958 


UMTHPOBAHHAH JIMTEPATYPA 


1B. HW. HaotrKkun, Yen. matem. nayx, 13, 4, 89 (1958). *M. Krasner, 
L. Kilaujnine, Acta Sci. Math., 13, 208 (1950). -® P.iHea I, Proc.. Lond: Maths 
Soc., 4, Nel6, 419 (1954). 4A. T. Kypow, C. H. Wepuuxkos, Yen. mate. nayK 
Bly SOLA 
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Woksangn Arayemun nayr CCCP 
1959. Tom 125, Ni 2 


MATEMATHKA 


A. M. OJIEBCKHH 
BESYCJIOBHAA CYMMUMPYEMOCTb ®YHKILHOHAJIbHbIX PAOB 
(ITpedcmaeaexo axademuxom II, C. Aaexcandpoeeim 3 XII 1958) 


B wacrostlei paOore uccieqyetca OesycIOBHad CyMMHPyemocTb c:byHKIHO- 
‘HAJIBHBIX PALOB MeTOJamu Tenauia. 

§ 1. HanomMHuM OCHOBHOe onpeyeeHnHe. 

os 
Onpewememuwel, Pan > Qn (x) Ha3bIBaeTcH OE 3YCMOBHO 
ee | 

YMMUPYeEMBIM MeToLom 7 MOUTH BCIOAY Ha MHOKecTBe F, ec OH MPH Kaxk- 
qo mepectaHoBKe wieHoB JT cyMMupyeTca mouTH Belowy Ha E (mpH 9TOM 
-“MHOXKECTBA HECYMMHPYeMOCTH HyJICBOH MePbI 3aBHCAT, BOOOULe TOBOpPSA, OT 
nepecTaHOBKH). 

B cBxA3H C 9THM OMpelemeHHeM eCTeCTBCHHO BO3HMK BOMpoc O TOM, Kora 
M3 Oe3yCOBHOH CyMMHpyeMOCTH pHa BbITeKaeT ero Ge3yCOBHaA CXOMMMOCTD. 
B pa6Oote Op.iuyua (°) HalieHo JlocTaTOouHOe yCJIOBHe (KOTOPOe, OUeBHAHO, H 
‘HEOOXOLUMO) AIA Toro, UTOObI 43 GesycIOBHOH T-cyMMUpYyeMOCcTH pxa MOUTH 
BCIOLy EblTeKala ero Oe3yCOBHaA CXOMMMOCTb NouTH BcloOsy. B pabotax (* ?) 
‘TaKXKEe HMECTCA PAX Pe3yMbTATOB MO JYTOMY BOMPOCcy, OTHOCALIHXCA, B OCHOB- 
HOM, K OPTOrOHaJIbHbIM psiaM. 

Kak noka3biBaeT mpuMep, oTMeueHHBIH Vi. VW. Bomkoppim, u3 6e3ycOBHOM 
-CYMMUPYyeMOCTH Pxfla He cmlemyeT ero OesycIoBHaa cxofuMocTb. B camom Jee, 
PpaccmoTpuM pay 


RS pa Ree ath (1) 


‘OueBuHO, UTO 9TOT PAX Oe3yCJOBHO CyMMMPyeM HeKOTOPbIM MeTOOM 7’. 

B cBxA3M C 3THM CCTECTBCHHO MOCTaBNTb BOMpOC O HaxXO*KAeHHH BCex Oe3yc- 
JIOBHO CYMMHPYeMEIX paoB. PewieHue sTOorO Bopoca JaeT Teopema | HacTOALen 
paOoTbl, B KOTOPOH YyCTaHaBJIMBaeTCH CTpykTypa Oe3sycOBHO CyMMHpyemoro 
pana. [Ipu sTom MbI paccMaTpHBaeM pAb HavOoee O6Llero Bua: YWIeHbI UX 
WpeMNOMaraioTcA TPOM3BOJIbHbIMH H3MCPHMbIMH MOUTH BCIOAy KOHCYHbIMH (PYHK- 
ayuamu. TlomyueHHbIli pesysbTaT JaeT HOBbIM MOAXO kK cPOpMysIMpOBaHHOMy 
BbIe BONpOocy OO yCOBHAX, MPH KOTOPbIX M3 OesycOBHOH CyMMMpyemocTH 
celyeT GesycIOBHaH CXOMMMOCTb psa. Buarokapa sTomy mpecTaBasxetcsa 
BO3MOXKHOCTb YCHJIMTb H3BeCTHbIC Pe3YIbTATHI MH NOJYYNTb YCJIOBHA, B HeKOTO- 
POM CMBICJIE OKOHUATEJIbHBIE. 

§ 2. B wacrosulem naparpade dopmysupyeTca KpuTepHi OesycIOBHOH cyM- 
MUPYeMOCcTH. 

co 
Teopema 1. I/ycmo Sy An (xX) — Oe3yYCA0BNO CYMMUPYeMolt nowmu é6CIO- 
n=1 
Oy Ha E pad, 42eHol Komopozo usMmepumole noumu ectody KoHedHole GbYHK- 
yuu. Toeda umeem mecimo pasencmeo 


Qn (xX) = f (x) + on (), (2) 


20e pad » Otn(x) OesycaoeHo cxodumca noumu ecwody na E, a | (x) — @uxcu- 
n=1 
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| 


poeaHHas, u3sMepuManA noumu ecrody KoHeuHasn dynKyua, ITpu amom, ecau neu! 
mod T cymmupyem pad (1), mo dyxkyua f(x) moowem Oolmb npouz6oAoHoU;: 
ecau oe memod T ne cymmupyem (1), mo f(x) =O noumu ecitody Ha E. | 

B cayuae, Kora WIeHbI JAaHHOTO pAJa—KOHCTAHTHI, MOJyyaeTCA COOTBETCTBYIO-- 
WMH pesysbTAT JIS UNCOBbIX pAOB, ycTaHoBeHHDI B. O. PanowKnHpiM ui) 
aBTOPOM B (°) 

Y Ka3aHHble B TEOPeMe YCIOBHA ABJIAIOTCA, OYBHHO, KOCTATOUHBIMU Ia Oe3- 
YCJIOBHOH CymMMupyemocTu psa. Teopema yTBepxkaeT ux HeoOxogumoctTe. I Ipni) 
JloKasaTebcTBe TeopeMbl 1 cyllecCTBeHHO uconb3yeTcA Teopema 1 walle pa- 
GoTpI (*), a TakKxKe MpHBOMMaA HYKe JIeMMa. | 

Onpenemeunue 2. Tocneqopatenbuoctb {S,(x)} Ha30BeM pABHOMe PHO» 
pacxoqsameica Ha muoxectse E, ecu CyeCTBYeT NOMOKMTebHAA PYHK- 
Wua ©(x) Takaa, uTo aaa mo6oro N uatizetca M > N, yopseTBopstomsee 
YCJIOBHIO, ITO AA KAKO TOUKH x EE mpu HeKOTOPbIX eH COOTBETCTBYIOILAX | 
num, N<Cn<m<M, somonmeno nepapeuctso |S, (x) —Sm(x)|>e(x). | 

Jlemma. ITycmo {S,(x)} — pacxodsuyaaca na mxHoowecmee E nocaedoea-| 
meabHocmb usmepumelx dynKyuli. Tozda us mxoocecmea E moscHo yoaaumb 
MHOICECM6O KAK Y2OOHO MAAOLL Mepbl MAK, 4MO HA OCMaABIEMCA MHOdICeECMee 
{Sn (x)} pacxodumca paeHomepHo. | 

“M3 treopempt I HenocpeycTBeHHO BbITeKaeT; 

co 


Caeyzctsue. IJlycmo S An (x) 6esycaceno T-cymmupyemoui ps0. To0e- 
n=1 

Oa 0606WweHHole CYMMbL e20 NPL AWObLX OBYxX NepecmanosKax coenadatom no4- | 

mu ecrooy*. 

§ 3 B HacToamem maparpacbe MbI 3aliMeMcad MpHMeHeHHeM TeopeMbI | K_ 
MOCTaBJICHHOMY BbILe BOMpocy 06 ycCAOBUAX, MPH KOTOPbIX U3 GesyCAOBHO! | 
CYMMHpyeMOcTH BbITeKaeT Oe3yCJIOBHad CXOAMMOCTb pxAa. OueBuyHO, 4UTO B 
TepMHHax TeopeMbI | 3TOT BOMPOC ZSKBHBaJICHTeH TOMY, IPH KaKHX YCJIOBHAX 
cbyHKuua f(x) = O nouru Bewogy. SIcHO, TO 9TH YCJIOBHA MOryT HakJIaQbIBaTb- | 
Cf KaK Ha MeTO CYMMHpoBaHHa 7, TaK H Ha WIeHbI Camoro psa. PaccmMoTpHM 
CHavasla cilyuah, Kora Ha WIeCHbI pala He HaJlaraeTCA HUKAKHX OrpaHuuenHi. 
B 9TOM CJlyuae OTBET HEMEVJICHHO cyleyeT 43 Teopembl |. 

Teopema 2, Ilycmo 3sadan duKcupoesanHolti memod T. Toeda dan moco, 
umoObl U3 Oe3YCAOBHOL CyMmUpyemocmu noumu ecrody Ha E psda u3 npoUusé6o0rb- 
HOlX USMEPUMbLX NOUML BCIOOY KOHEY4AOLX PYNKYUL 6bIMeKANA Oe3YCAOBHAA CxOOU- 
MOCMb €<0, HEOOXOOUMO UL OoOCMamo4HO, “Mobo mMemod T He Cymmupoésan ps0a(1). 

JIfO6onbITHO BbIACHHTb, CKOJIb OFPAHHYHTEIbHO YCOBHE STO TeopeMb!. OxKa- 
3bIBaeTCA, UTO Y BCeX HaHOoOulee BarXKHbIX KaCCOB METOAOB CyMMHPOBaHHA OHO: 
BbINOJIHeHO. OTO OTHOCHTCA, HalpuMep, K TPaHCJIMPyIOULWM MeTOaM, K MeTO- 
aM, OMPeesIAeCMbIM NOJIOXKUTCbHBIMH MATPHIaMH, a TaK2XKe K BNOJHE perysAp- 
HbIM MeTOJaM CyYMMHpOBaHHaA. 

B JasibHeHLIeM MbI OyeM MpesnouaraTb MeTO, CyMMHpOBaHUA JT COBepmeH-- 
HO IIPOH3BOJIbHBIM, T. €., BOOOLIe TOBOPA, He YAOBJIETBOPAIONIMM YCJIOBHIO Teope- 
MbI 2, Ha sTOT pa3 OrpaHHyeHHA OyyT HaksJIaQbIBATbCA Ha WICHbI PaccMaTPUuBa- 
eMOro pAa: CeAYA aBTOPaM WMTHPOBaHHbIX BbILWe PaOoT, MbI OyeM paccmaTpH-. 
BaTb OPTOFOHaJIbHbIe PALI. Oka3bIBaeTCA, YTO CAMO STO YCJIOBHE He ABJIAeTCH- 
HOCTATOUHDIM JIA TOO, YTOObI u3 OesycJIOBHOH CYMMUpyeMOCTH BbiTeKasia 6e3- 
ycJIOBHad CxoqMMocTb. Ilepppii mpimMep Bclo_y pacxoyauleroca, HO BCIO,y 6e3- 
yCJIOBHO CyYMMupyeMoro OpToroHaJibHoro psa Moctpoen I]. JI. Yapsanoppm (*).. 

HenocpeacTBeHHbIM yCHJIeHHeM 3TOrO pesyJIbTaTa ABJIAeTCA Teopema 3. 

ae opemas,. [Tycmo Cy — npouseorbnole uucaa, yOoeaembopstolMUue yCao- 

euto** 


| 
| 


*OTO yTBEpARACHHE [Js KOHCUHOCTPOUHEIX MCTOLOB ObIO AoKazaKo OpsHyeM (°) pH He-- 
CKOMbKO Oovlee OOMIHX NpesNoMoxKenHux O cucTeme dbyHKuH {a, (x)}. 


Ok 
UroObl. He OroBapHBaTh CHeMHaIbHO CAyyan, Kora cpequ KosdduHeHTOB Cy, HMeeTcA 
KOHCTHO YHCJIO PaBHBIX HYyJO, Mbl B Teopemax 3 u 4 ycnoBuMcs cunTaTp I/c, = 1 npu c¢, =@ 
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hye (3) 


Toeda cywecmeyem opmonopmuposannaa cucmema {@,(x)} xa [0,1] makas, umo- 


psd » CaPn(x) pacxodumca ecrody xa [0,1], u mem ne menee GesycaoeHu 
n=1 

cymMmupyemca ecrody na [0,1]. 

_ Us reopempi 4 cnenyeT, ur0 3TO ycuOBve He MOKeT ObITb yCHJIeHO. 

M3 ykasaHHbIx pe3yJIbTaTOB ACHO, TO AA TOrO, uTOOLI U3 GesycOBHOL 
T-CyMMupyeMocTH BbiTeKasla GesycsIOBHaA CXOMHMOCTb, HECOXOLMMO HakulalbI- 
BaTb JONOMHUTEIbHbIC YCIOBHA Ha WICHbI OPTOTOHaJIbHOFO pala. OueBuHO, UTO- 
STH YCJIOBHA MOryT HakJiaqbIBaTbCA Ha KOSPPHUMEHTHI pAa WIM Ha OPTOHOpMH- 
poBaHHylo cucTemy {%,(x)}. PaccmoTpuM cHa¥asla yCNOBMA Ha KO3*ppuWHeHTHI. 

HsapecTubl culexylolWe OcTaTOUHbIe YCOBMA, TPH KOTOPBIX u3 Ge3ycsI0B- 

co 


HoH 7-cyMMupyemocTH pala >) Cn Qn(X) MO MpOH3BOJIbHOH cCHcTeMe BbITeKaeT 


n=!1 
Oe3yCIOBHaA CXOJMMOCTB: 
co 
Dit ee), (4): 
n= 
‘i, CHJIbHee, 
lite Gay "0 °). (5). 
noo q 


-  O6a 9TH ycoBNa, KaK 3TO serko cleqyeT u3 Hallel Teopembl 4, He xB- 

JIAIOTCA HeEOOXOAHMbIMH. Heo6Oxogumble HM JOCTaTOUHbIe YCIOBAA YycTaHaBJIMBa- 

IOTCAH B CJleMyrouleH Teopeme. 

: Teopema 4. ITycmb 3adaxa nocaedogamenbHocmb 4uCeA Cn. Toeda Oax 
co 


Bsn; umobbl U3 OesYCAO6HOLL CcYMmMUpYyemocmu pAdA >» CnPn(X) nowmu ecio~ 
fe 

dy na E, mE>0, npu awbom memode cymmupoeaxusn T u atboti opmoxop- 
MUpOBaHHot cucmeme {Pp (x)} eblmeKana GHesycAaoenaA CxOOUMOCMb, HeobxXOdU- 
MO tk Oocmamo4Ho BoinoOAKeHUe YCAOCBUA 


5 Os } 
n=1 Cn 


B yacTHocTu, OYeBAAHO, YTO ycsIOBHMe (6) Wupe ycoBni (4) u (5) (B Hem, 
HallpuMep, COAepxKUTCA Cejyloulee YCJIOBMe, HeMOcpeACTBEHHO ycuuIMBalollee (5): 
Mim | Cn | < 00). 

MWCO 
Ham ocraerca Tellepb PaCCMOTpeTb yCJIOBHA Ha CuCTeMY {n(x)}, Mpeyno- 
jarad MetoR T uu KoaPHUHeTH! Cy TIPOM3BOJIbHbIMH. PaccMOTpuM 3/leCcb j[Ba. 
HavOOJIee BaXKHbIX YCJIOBUA: OFPaHHYCHHOCTh CHCTEMBI B COBOKYMHOCTH H MOJIHOTY. 


Teopema 9. ITycmb {n(x)} —opmonopmupoeannas na [0,1] cucme- 
mau |omn(x)|< M. 


co 


bp a ST : 
To20a ecakull be3ycaoeHo cCymmupyemoli noumu ecrody Ha [0,1] p20 pa Cn Pn (xX) 
n=1 
lee) 


JesycaoeHo cxodumcsa noumu ecrody na [0,1] u dye 00% 
n=1 
Kak BuyuM, 3fecb MHoxwecTBO FE coBnaaeT C OTPe3KOM OPTOrOHaJIbHOCTH 
-ucTeMbl. Oto He cayaaiino. MoxkHo noKa3aTb, YTO, KaKOBO Obl HM ObIIO MHO- 
KectBo E, 0O< mE <1, yrBepxKqeHHe Teopembl HeBePpHO MPH COOTBETCTBYIO- 
IMM O6pa3s0M NOO6paHHOH CHCTeME {$p_ (x)}. 


O07 


ZUl 


Teopema 6. Besakuti 6esycaosHo cymmupyemoli noumu eciody xa E pac 
Oo 
») Cn n(x) no noanotit cucmeme 6esycaoeHo cxodumen noumu ecrody Ha E, t 
n=l 
‘lim | Cr | = 0. 
Moo 

3ameuanHnue 1. B pa6ore (*) Haltqenbl HeOOxXO_UuMbIe M AOCTATOUHBIC YC 
JIOBUA Ha KOS(p(pMIIMeHTEI, IPH KOTOPbIX H3 OesycJIOBHOM CyMMMpyeMOcTH pAzZ 
lee) 


>) Cn Qn(X) MO CHCTeMe, OrpaHH4eHHO! B COBOKYMHOCTH (HIM NOMHOM), Cueqyet 
n=1 
6esycioBHad cxoyuMocTp. M3 HawiaMx TeopeM 5 uM 6 culeqyeT, YTO ANA PAOE 
mo TaKHM cucTeMaM BCer fa U3 CesyCOBHOH CyMMUpyeMOCcTH BbITeKaeT Oe3yc- 
JIOBHaA CXOJMMOCTb, CTaJIO ObITb, YKa3aHHble YC/IOBHA BCEerfla BbINOJIHCHBI. 

§ 4. B stom maparpacbe MEI paccMOTpHM TOHATHe OesycJOBHOH CyMMupye- 
MOCTH Ha MHO?KECTBE TOJIOKUTCJbHOH Mepbl, a TaK2Ke HeEKOTOPbIe CBA3AHHBIe ¢ 
HMM TeOPeMbl O TepeCTaHOBKax. 


[oe] 

as 
OT Pewe sw Gnu ce -d.4 ote >; Qn (x),x€[0,1], HasprBaetcs OesyCMOBHC 
n=1 | 
CYMMHpYe€MBIM Ha MHOXKeCTBE NOJOKUTEUbHOH Mepbl, eCJk 
KaKlad NepecTaHOBKa ero CYMMMpyeMa Ha HEKOTOPOM (CBOC€M) MHOKECTBE IOJIO: 
XKUTEIbHOM MepbI (3TO TOHATHe BBeeHO I]. JI. Yuabanoppim). Oxka3pipaetca. 
YTO OHO MOXKeT ObITb CBECHO K PaHee PaCCMOTPeHHbIM C TOMOLIbIO TeEOPeMbi 
© 
Teopema 7. IJIycmo pad a An (x), x E[0,1], 6esycaoeno T-cymmupyer 
n=1 | 
Ha mMHooecmee NonowumerbHoti mepol. Toeda cyiwecmeyem muHoorecme 

co 


E<(0,1), mE >0, makoe, umo: 1) pad » An(x) OesycaoeHo cymmupye: 


n=1 
foe) 
1 
noumu ecrooy Ha E; 2) nekomopaa nepecmanoexa pada >a (x) He CYMME 
n=1 
pyemca Huede na CE. 
l13 Teopempl 7 culeqyet, YTO 6caKuti Oe3yCAOBHO CymmUpYeMoLLL HA jhonecoral 


NOAOICUMEALHOLL MEPbl PAO O€3YCAOBHO CymmUpYeMCA noumu 6CIOOY HA HeEKOMOPON 
(PUKCUPOBAHHOM NoOmHNOdCecmeBe NOAOHCUMeAbHOL Mepol. TlosTOMy K TaKHM psaN 
Ha HEKOTOPbIX MOJMHOXKECTBAX TIPHMCHUMBI MpeApiyulue Teopembl. Takum o6pa. 
30M, HallpHMep, H3 TeopeMbI 6 MOXHO MOYINTH cleMyloulee yTBeEp2xKAeHHe: 


[oe] 
Teopema 8. IJIycmo oi CnPn(x) — OpmozoHanbHolli pad no NnoAHOi 
n=] 


CuUCMeMe, PACXOOAMULICA Ha mMHoocecmee E. Tozda eeo mootHo mak owt on 


4moObl OH HE CYMMUPOBAACA HaNeped PuKcupoeannolm memodom T noumu 6crodd 
Ha E (ja TPurOHOMeTPHYeCKOM CHCTeMbI aHaJsiorMuHad TeopeMa jlOKa3aH 
I]. JI. Yapsanoppm). ' 

CopeplleHHO aHaJIOrH4YHbIM O6pa3z0M MOryT OBITh yCHJIeHbI H Teopempl 2—5 

Sameuanue 2, Bowbumycreo u3i0xKeHHbIX B paOoTe pesybTATON 
MOXET ObITb PacnpOcTpaHeHO Ha MeTOAbI cyMMUpOoBaHuA 7™, T. €. Ha MeTOJbI 
ONpeeAeMbIC MATPHWaMH, B KOTOPHIX OMyUleHO TpeTbe ycuoBue Tenuta. 


Mockosckui rocyJapcTBeHHblli yHuBepcuTer Tlocrynumo 
um. M. B. Jlomonocosa 30 XI 1958 


UMTHPOBAHHASA JIMATEPATYPA 


*W. Orlicz, Bull. Acad. Polonaise, 81 (1927). %C. Kaumax, I. IltTein 
rays, Teopua opToronambuprx panos, 1958, ra.5. 3 I. JI. Yabaun0B, H3p. AH CCCP 
cep. matemM., 22, Ne 6, 811 (1958). *A. M. Onescxuit, JAH, 120, 4 (1958) 
> 'W. Orlicz, Bull. Acad. Polonaise, 117 (1927). °° RS eOF Pano tr Khe AG 
Onepekul, Hayan. ox. Bric. mKonp, u3.-matem. cep., Ne 6 (1958). | 
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Horaaygn Akagemun nayx CCCP 
1959. Tom 125, Ni 2 


MATEMATHKA 


M. JI. PACYJIOB 


METOA KOHTYPHOPO HHTEFPAJIA [JIA PEWIEHHSA 
CMEIUAHHbIX 3AJA4U 


(ITpedcmaeseno axademuxom C. JI, Co6onesvim 19 XI 1958) 


B 3aMeTKe jaeTCA HOBbIM MeTOM pellieHHa CMelIaHHBIX 3ayay. Ilpenmarae- 
MbIM MeTOA H3JlaraeTCH B TIPHMCHeHHM K CMeLIaHHOM 3afaye HaxOwKeHHA pe- 
Wenna v(x, t) ypaBHeHug 


x(x) 5 = L(x, 5) 0— F(x, 2) (1) 


paccMaTpHBaeMoro B TpexMepHou oOsacTu D Toyvek x = (Xj, Xo, X3), OrpaHHueH- 
HOH MoBepxHocTbIo I’, mp rpaHHyHOM ycJIOBMu 

: d 0 

lim By gs 9 = Cy), YET, (2) 
MU HauaJIbHOM YCJIOBHY 
OX) 0) Ox) eae Dp: (3) 
rye 


3 
0 aye 
Hie =) = Disa si (x) ) + a(x), 
B (9s ae > gr) 0% tyes 
a9 OF + O(a + oo) oC, 9) +94) OCH D, 


Ny, —Hallpapsienue HopMasiu K I B touxe ye?. 
DroT MeTO, MOXHO MepeHeCTH Ha JOCTATOUHO CJIOXKHbIe s3aladu AVIA CHCTe- 


[ 
« 0 

Mbl ypaBHeHui, Korja L(x, =) eCTb OMepaTop 9JWJIMNTHYeCKOrO THIa Mpous- 
| / 

BOJIbHOrO MopayKa. TeopemMa 2 sTOH 3aMeTKM CiIpaBesuBa TakxKe WA 3aaun, 
| . ad 0 
omtyyaemoit uz (1) —(3) nupu b(y)==0 3amenoli = onepatopom a(t) =-+0(t) 


¢ HepeMeHHbIMH Koad PuIWeHTaMH. 

Vigea Meroyja 3akmouaetca B caefyionjem. Jina aHHO CMellaHHOH 3asa- 
‘dM COCTABJIACTCH COOTBETCTBYIONaA CIeKTPaJbHan 3afaua MO MpaBHly, ykKa- 
3aHHomy B (1). Jlanee noxOupaeTca YaCTb KOMMVJICKCHOM A-MIOCKOCTH, B KOTO- 
poli petuenue w(x, A) cooTBeTcTByIouleH CHeKTpasbHOH 3afayH CylecTByeT H 
He BOSpacTaeT mIpH OombuMx A. Kak MoKa3aHO B 3aMeTKe (7), aa 9TOrO pe- 
eH Mosmyuaercsd OMe€HKa MOKa3aTesbHOrO THA OTHOCHTEJIbHO h. 

Ha ocHopaHHH NouyueHHOH OMeHKM Jit pelieHHA COOTBETCTBYIOMeH CIeK- 
TpasbHOl 3ajjauu LOKasbiBaeTCA, YTO pellleHe NOCTaBJICHHOK CMellaHHOH 3a]\a- 
uM CyIlecTByeT HM NpecTaBuMO B Bue KOHTYpHOro uHTerpana (no A) OT cbyHK- 
wun u,(x,t,d), olpefemmemow C TNOMOMIbIO pellieHHs COOTBETCTBYIONLeH 
cneKTpasbHoH s3ayaun u saqaun KoulM Aa COOTBeETCTByl!Ou{ero juddepenuu- 
aJIbHOrO ypaBHeHHsA 110 f. 


2 
3 3axa3z 1353 ae 


| 


Samauy HaxowKJeHHA pelleHHA v,(x,f) OHOpoOAHOrO YpaBHeHHA, COOTBET-' 
cTByiollero ypapHenuio (1) pH rpaHHyHOM ycJloBuu (2) H HyJIeBOM Hawa JIbHOM | 
yculoBuH, OyjeM HasbIBaTb 3afayeH A. Saqauy HaxoxKeHHA PelleHuA V2 (x, t)) 
ypaBHeHusa (1) Mp OLHOPpOAHOM TpaHMYHOM YCJIOBHH, COOTBETCTBYIOULeM YCJIO-— 
Buto (2), H HavasbHom yculoBuM (3) Has0BeM sayjaueli B. Sallauy HaxomK enna 
pelleHHA Uy(X, A) ypaBHeHHA 


ies o) a — Me (x) u = 9(x) (4); 


IIpH rpaHHuHOM yCJIOBHU 


3 d 

lim B (y, 2.) u(x, 2) = $(y), yer? 

xy ny 

OyJeM Ha3biBaTb CeKTpasbHOl saqayel, CooTBeTCTByIOMeH sayaye (1) — (3).) 
IIpemnomaraeTcsa BbINOJHeHHe YyCJIOBHi: | 
1°. B o6nactu D Kosdcuuenthl a; (x), a(x) HeIpepbIBHBI, C(x) OHH pas | 

HenpepbIBHO AuddpepenuupyeM WH cylecTByeT MOCTOAHHOe YuCIO x > OQ, Takoe, 


uno Vie(x)> x. | 

2°. Ha nopepxnoctu I’ xosduuuentpr a; (y) (i = 1,...,4) nempeppiBHE! x) 
OJMH 3 KoacPUUveHTOB 0, (Y), %(y) B HYJb He OOpaulaetca. 

3°. I’ ectb noBepxHocTb Tuna JIstyHosa. 

MyoxecTBo 3HaveHHii A, YLOBJETBOPAIOWIMX YCJOBHAM |\| > ®, cos arg h >} 
> 6 o603HayaeTca uepes Ms, rge Ms BocTaTOUHO OobWice u 6 MoOcTaTOUHO 
MaJIO€ TIOJIOXKUTCJIbHBIe UCVA. 

Ilyctb M — xpnpas, pacnouomkexHaa B O6sacTH Ms KOMINJIEKCHOM MJIOCKO- 
CTH A, ACHMIMTOTHYeCKH NpHOMKalOWUlaAcH K IIpaAMbIM coSargk= 6. Uepea 
—M o603HauHM KPHBY!IO, peAcTaBJIsIOWUly!o cOOoOIO 3epKaJibHOe OTparxKeHve 
KpuBoH M oTHOCHTeJIbHO MHMMOH ocH d-JIocKocTH. IlycTb qamee d ecTb pac- 
cToAHHe KpHBoH M or mHuMoH ocu KH M,—uacTb M, pactiouomwKenHaa sJleBee 
mpamoh Red = nd, re nm — HaTypasIbHOe UHCIO. 

O6Oo3HayHM Yepe3 An, Cn COOTBETCTBCHHO TOUKH MepeceyeHia KpuBpix MM, | 
—M c npampmu Red = nd; a, c,— cwMMeTpHueckwe C HMM TOUKM OTHO- 
CHTeJIbHO JCHCTBUTeJIbHOH OCH A-IIJIOCKOCTH; fp — PaCCTOAHHE TOUKH Qy OT Ha- 
wala. Onuulem OKpy2KHOCTb C WeHTPOM B Havasie M pafyCOM fp, WM MYCcTh | 
bn, On COOTBETCTBEHHO TOUKM TepeceyeHusd STO! OKPy2KHOCTH C MHMMOii OcbIO | 
h-tlockocTH. Hakouell, lycTb Cc, €—COOTBeTCTBeHHO OvlMKaliliMe K Hadauy 
TOUKH KpHBBIX M, —M. SamMKHyTy!0 KpPHBYIO QnbpCnec,b' a’ Ca, O603HAUEM | 
yepes Ty. 

Ha ocHopanuu teopem | u 2 3ameTKu (?) joKa3biBaloTca Teopembl 1 u 2 
HaCTOAMLeH 3aMeTKH. 


Teopema 1. [pu ycaoeuax 1° —3° sadaua A umeem pewenue v, (x,t), 
npedcmasumoe opmyaoti 


TV 1 A 


0, (x, a 4 \ Uy (x, A) exp {A2Z} dh, (61), 
M 


20€ u(x, 4) — pewenue cnekmparcHott 3adauu, coomeemcmeyroweti sadaue A. | 
orsiacHo TeopemMe 2 3ameTKu (*) Aa Bcex KEMs cymecTByer aHaMTHye- 
cKoe 10 A B Ms pewienve uy, (x, A) CH€KTPaJIbHOH 3ajauv, COOTBeTCTBYIOUIel 3a-_ 


jaye AG MpHueM HOpMaJibHaA MpOM3BOAHaA STOO pellieHHA OrpaHuyeHa B 06- 
JactH D, MpousBouble ero yObiBaoT ObicTpee sO6ol crenenu 1/X Waa Bcex. 


X, Mpunalexkanux oOvlactu D,, pacnonoxeHHOH BMecTe co cBoeli rpaHuttel B 
D. CnenopatembHo, juddepenmupopanvem nox, 3Hakom WHTerpaia yOexjaemca 
B TOM, 4TO (61) yqoBNeTBOpseT ypaBHeHHIo 3ayaun A. 
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Tloqcranoska (61) B rpanwyHoe ycnosue (2) qaer 


i 4a da 4 b (y) exp {02} 
lim B ' = BAAS ae Ay, | Yee 
- : ( an, a) (%, t) a7 -| x dh 


ee OTE \ ae dh = 0 (y). 
SonTn 


n 


Hanee, B cuuly Toro, 4TO u(x, A) yOpBaeT BM, ObilcTpee 060% cTeneHu 
I/h, wuTerpan (61) cxoguren paBHomepxHo no ¢ mpu t> 0. Ilostomy, mepexoya 
/K npefesy mp ¢—>0 nog uurerpasiom, y6exqaemca B TOM, YTO Jv, (45-0) 20; 
}4TO TpeOoBalOch OKa3aTb. 

Ilyctb G (x, &, 4) = P(x, &,4) —Q(x,€,%) ecth ynkuna [puna cnekTpasb-| 
HOW 3ayjauv, CoorBetTcrBytolleli samaue B, rye P(x, €, 4) — bynyamentasbHoe 
pellieHve YypaBHeHHA COOTBETCTBYIOWeH CrekTpasbHOH 3ayauu, Q(x, £, A) — 
peryiapHad YacTb dyHKuun puna. 
| Teopema 2. [pu ycaoeuax meopemot 1, ecau 9(x), f(x, t)—odun pas 
tHenpepvleHo Oudpepenyupyemole bynKyuu, OOpaujarouyueca 6 HYAb 6 HeKOMOpott 
fepanuxHou nosnoce o6zacmu D, mo sadaua B umeem pewenue v(x, t), nped- 
cmaéumoe dopmyaoti 


Us (x, J \ran {Gen x 
M D 


t 


x (c(€) 9 (exp 4} + | FE =) exp 02 (¢ 2) dr) deo. (6°) 


0 


Jloka3atTeabcTBo. Paqu MpocTorsl npoBeqeM OKa3aTeIbCTBO [WIA Cuy- 
uaa f (x, t)==0. 

| Ecnm x—bsuytTpeHHaa Touxa oOsmactu D, To cymecTByeT o6macTb D,, 
;/pactioviowKeHHad BMecTe C rpaHutteit B OOmacTu D. Bes orpannuenua o6mHOCTH 
(MOXKHO TloJlaraTb, 4YTO —(E) OOpalllaeTcA B HyJIb BHe OOsacTu Dj. 

CorjiacHo Teopemam | u 2 3ameTKu (7) pellieHve (62) MoxKHO pudpepeHHpo- 
'BaTb TlOJ| 3HaKOM MHTerpadia Hy2KHOe YHNCJIO pa3, H, CJIeLOBaTeJIbHO, Hemocpes- 
‘CTBCHHOH TOfCTaHOBKOH yOexjaemca, uTo (6?) yoBueTBOpaeT ypaBHeHHIoO ut 
rpanu4yHoMy ycJIOBMio 3ayaum B. 

Octaetca moka3aTb, 4TO (62) yoBNeTBOpAeT HM HavaJbHOMy ycJIOBHIO (3). 
}Kak moKa3aHO B 3aMeTKe (7), 


G (x, 8,0) = SPI AY ENE = ED + p(x, 8,4) —0(0,8, 0) 


rye |x —€|— qauna BexTopa |x—E€|, mpwyem, cormacHo Teopemam | u 2 3a- 
‘MeTKH (2), JIerKO MOKasaTb, 4TO B OOJacTH Ms PyHKuMA 


\\\ (P1(x, 6,4) — Q(x, & 4))c(E) 9 (E) dew 
D 


yOrpaeT Obictpee 1 /X? paBHomepHo OTHOCHTeNbHO x €D,. CaeqoBatesbHo, mp 
i ED, 


Vole = i Os (02 = 
: = lim \ rah Ny G (x,£ dc) ¢(@) exp (24) deo = 
a him (exp x24} di Nee ae 0 (8) ¢ (6) deo = 
7 ws lim Wieser deoo- lim a exp an — AVe@Olx—El} d= 
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c (£) @ (&) exp 4 eat 
- VS lm aa ee ae 
x lim \ exp (eves TOR ea 


dea x 


noo OM YG & 
Mn 
= {_2(e) eet 
= —— lim \\\| —__, > —_ e* @) 9 @) dew = 9 (4), 
8x ”? t>0 D Ve 


TO Tpe6oBasIocb JOKa3aTb. 
t 


TouHo Tak >ke B MpefmosoxKeHHH HempeppHIBHOcTH a(t), b(t) u ws j >0 


a(t 


9Ta TeopeMa OCTaeTCA CHpaBeyHBO Js SA aa nogiyyaeMoH mpu 9 (y) =0) 
v3 (1) —(3) 3ameHon nls onllepaTOpoM a(t) ay b(t). B stom cayyae PopMy nat I 


ot 
NpeACTaBJIAloulawA pelleHve eens 3afauH, MpHMeT BHI 


vs (x,t) = —— pe \\\eu, Bex 


D 


/ a 
eet dey) 
xb (x) ia lan 
x | 0(8)¢(G) exp {\ a az} + | = de | dew 
0 0 
JIbBoBCKMi TrocyJapCTBeHHBIii yHuBepcnTeT TlocTyn“10 
uM. Mpaua OpaHKo 18 XI 1958 


UHMTHPOBAHHAS JIMTEPATYPA 


1M. Jl. Pacyaos, JAH, 120, Nei (1958). 2M. JI. Pacyaos, JIAH, 1259) 


Ne 1 (1959). 
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Hoxrnayn Axkayemunu nayr CCCP 
1959. Tom 125, N 2 


MATEMATHKA 
10. A. PO3AHOB 


JIMHEMHAS SKCTPATIOJISUUA MHOPOMEPHbIX CTALLMOHAPHbIX 
MIPOLWECCOB PAHIA 1 C JHCKPETHbIM BPEMEHEM 


(ITpedcmaeaeno axademuxom A. H. Koamoeopoeoim 7 I 1959) 


B Hactosllei sameTke paccMaTpuBaeTCH H3BeCTHaA 3ajjaya sMHeliHOl SKCTpa- 
| MOJISIMM MHOFOMepHOro CTalMOHapHOro Mpollecca, MOJIHOCTbIO pellieHHas B OJHO- 
MepHom cJlyyae A. H. Kommoropospi (+). 

Ilycth x(t) = {x,(f),..., Xn (¢)}\— n-MepHbIl cTalvoHapHbiit mpouecc, T. e. 
COBOKYMHOCTb CTalHOHapHbIX C.TyyalHbIx :yHKuMi x,(t),...,Xn(¢) mapametpa t 
(¢ TIpHHuMaeT BCe UWeJble 3HaYeCHHA), CTaLMOHapHO CBA3aHHbIX JIpyr Cc ppyrom 


| (cp. (?,3)). O6osHauum uepes Hy (t) auHeiiHoe 3ambikanne (B cpeqHeM KkBajipa- 


) THUHOM) BemMUMH x(t), R=1,...,n, —o <t<oo. 
Sayaua JIMHeHHOH 9KCTpanoNAUMH 3akuIOUaeTCA B HaXOKeHHH BeMUNH 
) Xe(to,t), Xe(to, t) EH, (t), R=1,...,n, YHOBMETBOPAIONIMX YCJIOBUIO 
M | Xp (to) — Xe (to, t) [2 = min M| xp (tp) —Al?. (1) 
hGH; (7) 


Kak H3BeCTHO, He OrpaHHuHBad OOULHOCTH, MOXKHO CUHTATb, YTO CIeKTPaJlb- 
Hana matpnula F (A) = || Fz; (A) || mpouecca x (t) a6comoTHO HelpepbiBHa HW MaTpHila 


dF ,; (2) 


FO =(f Ol froO=ae, 


| weet paur > 1 yaa mourn Bcex }€[—x, x]; Mbl OyeM paccMaTpuBaTb JIMUIb 
mpoueccp! x(¢) paura 1, T. e. Korga paHr MaTpulpl f (A) papen 1 nourH BClony 


(cp. (*)). 
: CrauvoHapHbli mpornecc x(t) = {x, (¢),..., Xn (t)} HasblBaeTCA CHHry 14 p- 
: HBIM, CCH Xp (to, tT) == Xe (to) MpH Bcex R= 1,...,n, UperyIAPHHIM, ecsH 
Q Hy (t)=0. PerynsapHerit mpouecc x(¢) panra 1 MoxKHO Mpeg_cTaBuTb 
— —00<T<00 


B BUY «CKOVIb3ALerO CYMMHpOBaHia» 


tel) = >) dentate — m), Re Mapa pis (2) 
m=0 
rye wu(t)—cTal\woHapHEli mpouecc C HeKOPpeJIMpOBaHHbIMH 3HaveHHAMH 
(Mu (t)u(t’')=0 npu t#t'; M|u(t)|?=1), cramuonapHo cBasaHHbIi c mpo- 
ueccom x(t), Tako, uTo Hy (t)= Az (t), —coo<t<oo. V3 dopmyunt (2) 
JIeFKO MOJIYYHTb HCKOMY!O BeJIMYMHY Xp (toy t)s ty >t, HMCHHO: 


co 


Sp (lo. t)—= Dy Geral tp —m) iy k = A,.-5 (3) 
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Jlerko ycTaHaBJIMBaeTCA CuIeqyioulad Teopema. | 

Teopema 1. Cmayuonapnoui npoyecc x(t) = {x,(t),..-,%n(t)} panea 
AUOO CuneyAApen, AUOO peeyasnpeH. 

Hwxe nam monagqo6sTca cuepyroulne onpegenenua: Hs a eee dyuKuun I (2): 


aHaJIMTHUeCKHX B EMHUYHOM Kpyre [z| <1, AIA KOTOpDbIX uo ( | T (pe—#) | dh 
o> a 
=H;(T)<0, 6>0; Ns—xaacce dynkuni I'(z), upeqcTaBHMblx B BUA 
(2) (2) Pe (2), TAC a2) sa a(2) ee: 
Vimeet mecto (cp. (*)) caeqyroulaa Teopema. 
Teopema 2. aes peeynspHocmu Pier npoyecca x(t) = {x,(t),.. 
,Xn(t)} panea 1, x,(t)560 npu ecex R= 1,...,n, HeoOxodumo u docma- 
motno ycnoeue 


| log fas (2) dh > — 00, part an! (4) 


u omuHowenue fri (d)/ fi (), RE], ecMb epanuxHoe sHaLeNUue HeEKOMOpol yHK~ 
yuri Ty; (2), 2 = pe—*, xkaacca Ns, 5 >0, npu p— 1. | 
KoadulveHTh! Qgm B pa3oxKeHuH (2) MOXKHO OMpeseJIMTb MO CIeKTPaJIbHO 
msOTHOCTH f (A) = || fez (A) ||. . 

Ilycrb a?) —nysn cbynkuni Ty; (z), ompeyemsiembix rpaHH4HbIMH 3Haye 
HuSMH Tp; (e—*) = fay (A) / Fi (A). TOMOKUM 


bej (2) = areas 


(2) pees | av”) 


a (yor 


i a\Pz a 


Tye Mp; — KPaTHOCTb aro) = 0 u KaxKyoe al?) OepeTCA CTOJIbKO pa3, KaKOBa eFo 


KpaTHocTb. BeckoHeuHoe mpovsBemenue bp; (Z) CXOHTCA aOcOIOTHO HW paBHO- 
MepHO B eJHHHYHOM Kpyre |z|<_1 uM MpencTaBaeT B HEM aHaJINTHUeCKYIO 
cdyxkunto (dyHKuuio BaswiKe, cp. (°)). Ilyctp 


P(e) = Vikexp| | \ log fue) pt? ant, kR=1,...,. (6)) 


—T 


M3 o6mjero npeycTraBnenun dbyHKuHH Knacca Hs (cM., Hanpumep, (5)) BBI- 
TeKaeT, 4YTO CyIeCTByeT CHHTYJIApHad Mepa oz; (dd) Ha oTpesKe [— 7, x], Onpe-; 
Wesiaemaa Ha nHTepBasie A = (Ay, Ag), o4; (Ax) = 94; (Ag) = 0, COOTHOMIeHHeM 

de 
3pj (A) = lim|\ log | yxj (pe*) | dh, 
e>0 


M1 


__ Pay (2) Vg (2) | 

Tai (z) bp; (z) ie (z) ° (7) 
Ilyctb oj; (dh) — novomkuTevIbHad YacTb (B CMbICHe pasoxKenua Xana—)Kop- 
qaua) Mepbl op; (da). 


| 
Teopema 3. ®ynxyuu 1, (z > Qeme™, R= 1,.1.4;.n, neantomca anaEl 
AUMUYECKUMU 6 COUHUYHOM Kpyee ie u umerom Bud 


V's (2) =n (2) be (2) Se (2); (8), 
ede | 


= ][ bh, &O=bal2 npu k-), | 


T#R 


(p) __ (p) 
b? (z) = bia (2), bi,(z) = lz May Ue —2 | ox? | 


(p) 
- 1—aPz ay 
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7 
(II oswavaem npouseedenue aut mex mHoocumesreti, Komopole He codepacame 


| ca 6 QynKyuax bp; (2), i<j); 


out ari 
sk (2) = o0| 2h \ SS oxen} 


| 9, (dd) — nonoorumenonole cuneyaapHole mepol Ha om as = 
} nowumu eciody); B P mpesKe [— m, T] (sz (dd)/dd =0 


H(A) =| pa) of (), “op (Ay= D ofA), 


itk 
o,; (da) 
Oya = ; 
Prj(r) Sayre ae (X) = max; {Pej (X)}. 
Nokasateuabcrso. Ilyctb o%(d) = >) ame, Vis (2) spitexaet, uTo 
m=0 


TP, (z)€ He u pf (d) ecTb rpanwunoe snayenne T',(z) mpu p—1, ¢$%(h) pe (A) = 


= 2rfej (A). Baarogapa ycsosuio Hy, (t) =H, (t) pyxHKuun Ty (z) o6smapator 
CBOHCTBOM MaKCHMaJIbHOCTH: ecm B,(z)@€H. WM MX TpaHMuHble 3HayeHHA dp (A) 
YOBJIETBOPHIOT YCJIOBMIO dz (A) 7 (A) = Zefpz (A), TO |Te (Z)| >| Bg (z)|. OTctona 
H u3 OOulero Bua PyHKWUMH Ksacca He (°) JerKo CleqyeT yTBepxkeHve TeOpeMpbl. 

OrmetTuM, 4TO B Culyyae x, (t) = x2 (tf) =... =Xn(t) dopmyna (8) npespa- 
WlaeTca B XoOpollo u3BecTHyio dopmysty A. H. Kosmoroposa (*): 


— # EN 
PA) YV de expy | log fae) — wh. 
4n ee 


Jlanee, ecm 


Tw 
WES \ eM, (dd) (9) 
CleKTpaJibHoe NpefcTaBueHHe mpoueccow x,(t), R= 1,...,, TO BCAKHH 9JIe- 


meuT A siMHeiHoro 3ampikaHua H, Bemwuun x,(t), R= 1,...,n, —o<<t<oo, 
MOXHO MpefCTaBHTb B BHye (cp. (*)) * 


h= | [DX 40) Oe (a)], (10) 
—t k=1 
re tbyHKUMH (A) TaKOBbl, TO 


Tw n 


) 2D aQ) Oi a<e. 


—T f=1 


V3 paOorpi (°) serko cieqyer: 
Teopema 4. Cmayuonapnoii npoyecc u(t), yoosremeopsroiull CoomHOoWe- 
Hu10 (2), mooKHO npedcmaeumb 6 eude 


u(t) = o[S 750) De (dr) ], (11) 


—t k=1 


* TIpenctapaenue (10) uMeeT MecTo, eC OTOKACCTBHTb BCC BeJIMYHHBI A, oTsmmuatomneca 


JIlb C BEPOATHOCTHIG, PaBHOM Hyvo. 
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20e dynKyuu %(d) yOosremeopsiom ycaoeusm *: | 


e { 
D OHA =—, 
k=1 


n 


AR 4 
di EO) FO) fe) = a 
k,j=1 
Matematuyeckui uHCTHTyT uM. B. A. CreKsoBa Tloctynu10 
Axkaylemun Hayk CCCP Tal W959 


WHMTHPOBAHHAS JIMTEPATYPA 


1A.H. Koamoropos, Bwana. MIY, 2, Ne6 (1941). * B.H. 3acyxuu, JAH, 
33, 7—8(1941). % 10.A. Posanos, Yen. matem. Hayk, 13, 2 (80) (1958). 4 P.Masani, 
N. Wiener, Teopua sepostuoctei u ee npumenenus, 4,2 (1959). & H.W. WI pusaaos, 
[pannunble 3HayeHHA aHamHTMuecKkHX dyHkunH, M.—JI., 1950. 


* 
B cuay Toro, yto mpouecc x(t) umeet paur 1, Bce lpocTpaHcTBa Hy, COBNaatoT c 


H,, 4 totomy dyHKuHH ed (A) onpeyeneHbI HEOMHOSHAadHO. 
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JTornayn Akagemun nayx CCCP 
1959. Tom 125, Ne 2 


MATEMATHKA 


B. b. YBAPOB 


TEOPHA BTOPOrO PELIEHHA JM®PEPEHI[MAJIbHOrO YPABHEHHS 
AJIA KJIACCHYUECKUX OPTOPOHAJIBHbIX MOJIMHOMOB 


(ITpedcmaeaeno akademuxom A. A. Jlopodxnuyomem 26 XI 1958) 


B wactosmel paOote crpouTca nmocweqoBaTebHai Teopus BTOporo pelile- 
Hua Q,(Z) MudpepenwMaibHOrO ypaBHeHHA JIA KJlaccHYecKHX MOJMHOMOB P,, (2) 
(Axo6u, Ue6niwesa — Jlareppa, UeOnnuepa — Spmura), oproronasbubix Ha (a, D) 
C BecoM p(Z), C NOMOLIbIO HHTerpaJbHOrO MpefcTaBeHuA: 


b 
Be urea ect ter fe 
Qn) = 5) =e a CE (a, 8). 


@Mynxuwn Q, (Zz) HasblBalotca (byHKuMaMu 2-ro poga. STO MHTerpambHOe Mpej- 
CTaBJleHHe ObWIO ycTaHOBJeHO AIA *yHKuMA AKko6u u dyHKunit IOpmuta 2-ro 
poga. Ana dyHKuni SKo6u c NoMOMIbIO sTOrO MpescTaBJeHHA Ob OKasaHbl 
mm. 1—6 § 1 (cm. (+)). MurerpambHoe mpeyctaBeHve yuia cbyHkuHH Opmuta 
He OblJIO HCMOb30BaHO IPH MOCTpOeHHH TeopHu 9sTO dbyHKuuH (cM. (?)). B§ 1 
BbIBOMHTCA WHTerpasibHoe MpefcTaBsleHve WH CBOMCTBa CyHKUMH Qn(Z), B § 2 
WatoTcA HeEKOTOPble MpHMeHeHHA STOH CPyYHKUHH. 

§ 1. MWutTerpambuoe mpefActaBaeHune PyYHKUHH 2-ro poga. 
Met 6yfeM paccMaTpuHBaTb TPH THNa DuddepentuabHbIX ypaBHeHHii (ypaBHe- 
HUA Jia momMHOMOB SAKoOu, Uebdniiesa—Jlareppa, UeOniuepa — Spmuta) 
OJHOBPeMeCHHO C TOMOILbIO Culeyloulero (opMaJIbHOrO mpHema: ecuin b = +4 ov, 
TO BO Bcex (opMylax culeqyeT 3aMeHHTb x—O6 Ha 1; ecmH @A=—oo, TO 
aHaJIOTHYHO HY2KHO 3aMeHHTb x —a Ha l. 

JlucbepentvasibHoe ypaBHeHve Jia P,(Z) uMeeT Buy 


ae oP 
L [Pn (2)] = Rn (2) Pa (2), rae L{P.(2)l =z [(e—a)(z—B)0 (YI. 


Bec p(z) u noctosHHaa Rk, HMeIOT CJIeXyIOWMH BHI: 

a) Via nlomuHoMop Axo6u (a=—1, b=1): p(z)=(1—2z)*(1+ 2), 
rye A,p >> —1, pee can tL: 

6) qa WommHoMos Ue6puuepa — Jlareppa (a= 0,b=-+ 00): 9(z) = 2%e-?, 
rye }K >> —1, ka=— 2. 

B) Ja momunomos UeObuuepa —Ipmuta (a= — oo, b= +00): p(z)= 
64 ky = — Zit. 

Jlerko yOequTecsx, 4TO Bec p(2Z) yAOBMeTBOpHeT udpepeHiMasbHOMy ypaB- 
HeHHIO 


ce [(z — a) (z— 6) p(z)] = (lz — ly) p(z) 


M TpaHHuHbIM YCJOBHAM 
(2 — a) (z— 6) P)l,-a, = 9- 


Cuetyloule TPH TeOPeMbI MOSBOMIAIOT MOCTPOHTb BTOpoe pellienve Q,'(z) ?aud- 
cbepeHivasbHoro ypaBHeHua fia Py(zZ).  . 
Teopema 1. //ycmo ) 


g 
£ 
LIP (2) = ko(zZ)P@), ¢(@)= eae 


U 6bINOAHEHL YCAOBUA: UNMeepan, ONpedeAsHOWUt (Zz), CxOOUMCA U 


Be ick ((C—z) P’ (0) + xP (S)] be as 


Toeda dynkyua (2) yOosaemeopsem Ougepenyuanonomy |ypaeHeHuto 


(2—a)(e—d) 9" (+ { (r+) ea) (2-9) —(e2—b)} o' @ + 


te (tt ea) 9) Ne = ke. | 


TeopemMa 2. Ecau @ ycaoeuax meopemu 1 y=1, a=a, B=b, mo 
Qynkyun 
b 
_ 1 (P)e(o)de = 
Q@=sq\—e «Ela, b) 


a 


SABANEMNCA BMOPeIM petleHuem OuddqepenyuanoHoeo ypaenenun Oran P (2). 
TeopeMa 3. ®yxkyua 


b 
Qo(2) =a \ AES (E(a,b)) 


yoosremeopsem OugepenyuanrbHOmMy YpaeHeHtto 


b 
(z — a) ( — 6) p (z) Qo'(z) = const = {1 — Bas [(z — a) (z— ))} \ 0 (6) do. 


a 


SameTuM, uTo TeopembI | u 2 OKa3aHbl pH a=0, b=1 B pa6ore (3). 
B jaHHol paOoTe HCMomb3yIOTCH pesyJIbTaTbl STHX TeOpeM TOKO Tipu k = kp. 
B jambueliliem ucnomb3yeTcA Takad HOpMuposKa P,,(z) (4) To 


P.@a oats [(z— a)" (z — b)*9 (2)). 


Ilepeuvicum cpolictBa Q,(Z), KOTOpbIe MOXHO TOyUNT U3 Teopem 2 u 3: 

1. Qn (2) sBuaeTCA OHOSHAYHO aHanMTMuecKOl (byHKIMel B mviocKocTu 
€ paspesoM (a, -- co). Y yHkuwn p (z) BbIOMpaeM TakyIO BeTBb, UTOOHI p (z + i0) 
Ip Z€(a, 6) Obisa BellecTBeHHOH cpyHkunelt. (B qanbuelimem p(z+i0) npu 
z€(a, b) oOo3HauaeTcA Mpocto uepes p (2Z).) 


b 
1 ¢ P, (5) (6) 5 
2. Tak Kak n\o do mpeycrapinet co6ol unTerpan Tuna Kon, 


TO TO Teopeme Coxolkoro 0 MpeyembHbIX 3HaYeHHAX TaKMX MHTerpaJloB (*) 
nowy 4HM 
p (2) Qn (z + i0) — p(z — i0) Q, (2 — i0) = 2nip (z) Pa (z) 
mpu z€(a, d). 
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3. Ecm 2€(a,6), to dbynxuua Qn(z) ompesemsnercn caepylonM . o6pasom: 
b 


P (2) Qn (2) = Ye [0 (2) Qn (z + i0) + p (z— i0) Qn(z— i0)] = \ 


a 


P,, (8) @ (6) ae 
See 
re WMHTerpaJl MOHHMaeTCA B CMBICVIe TyIaBHOTO 3HaYeHHA. 
b 
| _ nh C pOC—a"(C—5)" 
uae Qn (2) ae e (2) (C aa, z)ntt dt. 


M3 sto dopMysb Jerko HalitH loBeyeHve Q,(z) mnpu z—>a u z—>0d. 
5. Ymeer mecTo acHMMToTuyecKoe pa3vloxkeHHe 


One 4 SI BF %, (2) 
0 (2) Qn ( )=—Gaon 4 @—oF T GueyttPri? 


rye 
k)! f 
Bae = (— 1p SE (0 (C—ayn(6—0)"  —opede. 
a 
OuepnyHO, 4TO f,(z)—>0, ecan min|¢—z|—oo (CE(a, b)). 
Tia dyukunn SKko6u 2-ro poga KoadpunHeHTHt 8,4 MOXKHO BbIPa3sHTb Yepe3 
rHMepreoMeTpHyecKHe TOJIMHOMBI, a IPH C=@ aCHMMTOTHYeCKHH psj, MOXHO 
MpocyMMHpoBaTb. OxoHyaTesbHO B STOM Cyy¥ae NOwyYHM 


eee 2 ee ee ea 
QCA) e pa Tadpeate) 


Soe ce iey ree meen on i 


1{—2z 


rhe o(z)=(1—z)*(1+z)4; F(a, 8, y,z)—runepreomerpnyeckan CyHKUHA. 
6. Dyuxunn Q,(Z) yAOBMIeTBOPAIOT TOH 2e CHCTeMe PeKYPPCHTHbIX COOTHO- 
IueHHH, 4TO A P22). 
b 


7 a'Q, (2) oe 4 yous a)” (>) nl & dt. 
dz 9 (z) (zg — a)” (z — b)™ ) Spec Os 
b 
eS A AW AUS Sow A (te) 
8: Qn) = oe ae \ (=z at). 


Tlocequee paBeHCTBO C MOMOLIbIO TeOopeMbl 3 MOXKHO HallucaTb B BUJe, 
aHaJlorH4HoM dbopmyste Poypura jv nomHOMoB JlexKanypa: 


1d" Selb tna ity, dt 
On) = Bro aa |@— 9 @—8902)\ ae eye 


Zz 


rye 
b 


Bn = —{l + (n—y) gale —ay(2— 5} \ 0) G— ay 6 — Orch. 


Ilyrb WHTerpHpoBaHHA OT Z JO oO He OJLKeH TepeceKaTb JIMHHIO paspe3a 
(a, + 00) mH BbIOMpaeTcA TaKHM OOpa3oM, 4TOObI HHTerpas CXOMMICA. 

9. Jina cuctemp! cbyHKuuii Q, (Zz) cyuecTByeT npousBo_smat PyHkuHA 
Ne) alia ae 


tO 2) 
® (2,7) =); #*. 
n=0 
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Sta PyHKuAA MosyyaeTca moO PopMyuie 


b 


1 ( FG, 40) 
O (z, t) =a \ Ge a, 


a 


rye YC, t) — npouspogatiad dbyHKUMA AIA MomMHOMOB P, (6): 
a) Aa dbyHKunA AKkoOu 2-ro pona 


® (2,1) = pe ey lo Cr) Qo(Cs) — (Ce) Qo(G)], 


rye €, u €,— KopHu ypaBHeHua: 
€C—z+t(l—®)=0; 
6) aa yaKuni Jlareppa 2-ro poja 


\ 
1 


4 iz z : 
OZ. 1) U—)e@: o(;5) Qo Ges f 


B) Jin PyHKuHH ODpmuta 2-ro poja 


Oz, t) = 22 2Q e+ 2). 


10. @ynkunn Qn(z) He uMeIoT HyseH pH zE(a,b) wu uMmeoT mo Kpaiinei 
Mepe 2 —1 Hysel Ha (a, b). 

§ 2. HexoTropble nmpuMeHeHua gyHKuunh Q,(z). C nomomtpo 
(yHKUMH Qn (Z) MOXKHO JaTb B ABHOM BHJe pasioxkenue Jia TlouMHOMOB S, (2), 


u = 
OPTOPOHAJIbHbIX C BeCOM o(z) |] (z — a) Il~@—8) Ha (a, 6), lo TMoJMHOMaM 
Umi j=1 


P,(z). Mosmunome: S,(z) MoryT ObITb HcMomb30BaHbl JIA MocTpoeHua mpH6su- | 


2KCHHBIX KBaPaTYPHbIX CPOpMyvI Bua 


l 
b (G—4a,) 
\F©e@ 4 —— 


B saksloueHve BbIpaxKaio OnarojapHoctb A. H. Tuxonosy u A. A. Camap- 
CKOMY 3a TIOMOUIb HM MHTepec K pa6ore. 


Tloctynuso 
15 XI 1958 


UWHMTHPOBAHHAA JIMTEPATYPA 


1G. Szegé, Orthogonal Polinomials, Am. Math. Coll. Publ., 23, N. Y., 1939. 
2 G.N. Watson, Proc. Lond. Math. Soc., (2), 8 (1910). *Ba paneuKku it, O runep- 
reomerpHyeckux cbyHkunax, M., 1873. *M.A.Jlasppeutbes, B.B.Ila6art, Mero- 
Abl TEOPHH (PyHKWHH KOMMMeKcHOrTO MepemeHHoro, 1951. 
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HWornzann Arkanemun Hayk CCCP 
1959. Tom 125, Ne 2 


MATEMATHKA 


J. B. ®YKC u A. C. TIBAPIL 
UWUAKJIMYECKHE CTENEHH NOJIMIIPA WH MPOBJIEMA BJIOKEHHA 


(ITpedcmaeneno akademuxom II. C. AnexcaxOposum 28 XI 1958) 


Ilyctb K —uommayp; p—upocroe uucno; K°7=Kx...xK mpousBeje- 


Hue p 9SK3eMIVIApoB nosMapa K; t: K° + K” — npeoOpa3sopanne nepuosa p, 
onpeyesiaemoe cbopmyvion 


LAG Ge ee cas 2 aan ea ares ae 


Z,(K)— p-A WnksMueckad creneHb momueqpa K, T. e. mpocrpaHcTsBo, 
mowyuatomreeca u3 K? oToxwKecTBJeHHeM TOUeK, SKBUBaJICHTHBIX OTHOCHTeJbHO 
mpeoOpasopanua t; 7: K? > Z, (K) — ectectsennas npoexuus; i: K > K? — qua- 
POUAIEHOe Bomenne; 4 (%) —(X,: «2, X),, f — mt. 

B nactosmleH 3aMeTKe BBIUHCJIAeTCA CMeKTpaJibHad NOCJIeOBaTeJIbHOCTb 
KOFOMOJIOrHH C KOMMAaKTHBIMH HOCHTeJIAMH TO MOysO P peryJIApHoro Hakpbi- 


mun nm: K?\i(K)>Zp(K)\i' (K). Yxaspipatorca HeKOTOpble npHsOxKeHHA 
MOJIYYCHHBIX Pe3yJIbTATOB. 

1. O6o3HaueHHA. ITlyct) X—xkomnuexc, Y—ero wmogKomnuexc, 
G — a6enezpa rpynna. Uepes C(X, Y; G) oOo3Hayaem nomHyro rpynmy kote- 
mei Kommuekca X, oOpallalouluxcd B HYJb Ha MoyKomnsexce Y; uepe3 
(X,Y; G)—nowuyio rpynmny Koromosiorui kKommuiekca X m0 Mofyso Y; 
yepes H;(X, Y; G)—i-mepnyto rpymmy romovJormi kommsexca X mo Mojy- 
mo Y. B cayuae, Korga moyKkomnuekc Y wyctT, nuuem mpocto C(X; G), 
H(X;G), H;(X;G). Vpynny sereros mo moqymo p Oyyem oOo3Ha¥aTb 
yepe3 Zp. CkasInpHoe NpovsBeyeHHe KJlacca TOMOJIOrHH x HM KJIacca KOTOMOJIO- 
rua € o603Hauaem <&, x7. Ecau ¢: A— B—romomopdu3M rpynnpt A B rpyn- 
ny B, To uepes Kerg o6o3Hayaem aAqpo TroMomopdu3sma ¢, a uepes Im ~ — ero 
c6pa3. Jima cTHHpoJOBCKUX MIPHBeJeHHBIX CTeleHeH WH CMHTOBCKHX oOMepalnit 
MbI yuoTpeOmaem O6o3HayeHHa ctraTpu (*): St’, St;, Sq’, Sm‘, Sm;. Uepes 


W;(K) o603HauMM i-MepHBIi jlyaJIbHbIli wiTudeslescKuH KJlacc }~MHOrooOpa- 
sua K. Jia cnekTpaJsIbHbIxX MOcseOBaTeJIbHOCTeH Oy]eM MOJIb3O0BaTbCA OO03Ha- 
YeHHAMM cCTaTbH (7). SaMeTHM, 4TO JA MOMHOTO ONMcaHHA CieKTpaJibHOW 
nocuieqoBatesbuocTH {E,, d-} (r > 2) ocratouno 3aqaTb rpynny £2 mu 4YacTH4- 
HbIe MHOPO3HayHble OTOOparKeHHA Gp: E,—>E.,, ompeyeasemple dopmysion 
i = (x2) dx. 

2. CmekTpambHaxd NMoOcCHAeROBATEMbHOCTh WHUKMHYECKOTO 
HakpbiTua. Ilyctb B Komnsexce X JeHcTByeT CHMMMUMabHOe mMmpeodpa3o- 
BpaHwe ¢ mnepvoga nm; Y —¥WHBapHaHTHbI OTHOCHTeJIbHO MmpeoOpasoBaHuaA ¢ 
NOKOMNJeKc KoMMsIekca X, COfep2kallul BCe CHMMJIeKCbI KoMIJiIeKca X, mpe- 
oOpasyloulveca B ceOA MIpH OHOM us MpeoOpasopanuit Bua t? (O<i<_n); 
G —a6enena rpynma. Tea komnuexcop X u Y Oyfem TaKxe OOo3HayaTb X 
u Y. Uepes X’ o603Ha4HM NosMeAp, Nosyuatounlica u3 X OTOKMeCTBICHHeM 
TOUCK, SKBUBAJICHTHBIX OTHOCHTebHO MpeoOpasopanua t, uepes a: X — X’ — 
ecTecTBeHHoe oToOpaxenve; Y’=x(Y). Unzyuupyempie orTrodparxxeHvem 
t:X—+X asromopdusme rpynmpr C(X;G), H(X;G), H(X,Y;G) 6yzem 

285 


| 
] 
o6o3HauaTb coorsercrBenHo ft, f*, ¢*. Tlonoxum s=s=1+¢t+...+¢,. 
Sy; 4=d=1—t, d=14+2t+...+nt*—. AnanoruuHo yepes oTo6paxe-— 
nua f*, t* ompesersioTca TromMoMopdusMEt SE s;. Onpeyesum crexylomuM o6pa- — 
30M acTHuHble MHOrosHayHBIe oTOOpaxenua 9,:Kers;—Kers;,. Iyctb 
Kay GH(X V;.G) ps t= Ou: + = QO. Bygem cuntatb, 4To y€6,(x), ecam 
HalilyTca Takye KouenH Tp ty, Doe itra CC(X, Y 3 G)> NTO Sse 
(O<k<r—l) 4H komen Tt H Rep ice ABJIAIOTCA KOWMKJIAMA COOTBeET- 
CTBeHHO H3 KJIaCCOB KOFOMOJIOrHH x HY. 
Teopema 1. Cnexmpaaonan nocaredocamensnocmoe {E,, d-} Kozomonoeutt 
C KOMNaKmHolMu HOCUMeAnMU Cc KOad@uyuueHmamu @ epynne G peeyAApHozo 
Hakpolmua w:X\Y > X'\Y’ moowcem 6vimb onucana caecoyrouyum oO pasom. 


B amo cnexmpanbxoti nocaedoeameasnocmu E? = Ker si, Es = Ker Si44/Im S; 
nowt t > 0: VEC obosHauume Hepes o; ecmecmeeHHoe eomomopxroe omobpa- 


oeenue epynnet Ker sj4, Ha Ei, mo vacmuanole Be NE omo6 paocenun 
d,: EX —> ES" sadawmen mopmyaoti d, = Dir O Di 

SKBUBAJIEHTHOe yTBepxKeHHe JoKa3an JKopyxyrTrH (°). 

3. OcHoBHaxH TeopeMa. IIpumeHum Teopemy 1 kK CwJy4ato, KOrga 


3a X MpHHATa JOcTaTOUHO MenKaA Tpvanryauua mommeppa K”, B KoTopoit 
t:K’—K? spnaerca CHMMJIMIMasIbHbIM MpeoOpasopanvem, a i (K)— nofKomM- 
TIJIEKCOM, KOTOpbId MbI HM MpumMem 3a Y. B strom cayyae X’ = Z,(K), 
Y’=i'(K). 3a rpynmy kosdcdunventos G npumMem rpynny Zp BbINeTOB 10 
Mofysio0 p. SameTuM, 4TO ecTecTBeHHOe oTOOpaxenue j*: H (K”, i(K); Z,)—> 
—H(K*; Zp) =H(K; Zp)®...@H(K; Z,) uzsomopuo oroOpaxaeT rpynny 
H(K?, i(K); Zp) Ha aqpo oToOpaxenua i*: H(K?; Z,)—>H (K; Zp) (i* — yM- 
HoxeHve Komoropopa — AsieKcaHjepa). 

Jlemma. J[na ecakozo anemenma x€H (K"); i(K; Zp), yOoeremeoparoujeeo 
ycaoeuro 8; (x) =O (m. e. x€ Ker S;), MoncHO Halimu makue 9snrementot 
a, b€H(K;Z,), c€H (K?, i(K); Zp), mo j’x= a@...@a+s;,, (6@1@...@1)+ 
+ js, 3c. Hpu amom |Knacc KOeomoNoeuti a ONpedeNeH OOHO3HALHO U YyOoeAeméo- 
psaem ycaosutio aP=0, a Kaacc b onpedeneH c mounocmoto Oo Caaeaemoeo 
6U00 «2°; 208 26H (K;.Z,). .OOpamno;cecau a,b EHAK; Zp) at a? —\ 0a 
cywecmeyem maxo Kaacc x€H (K pil) eZ p)heame fOSaO. 4 ieee 
+5}, (6@1@ Real 

Jloka3aTesbcTBO STOW JICEMMbI MBI OMyCTHM BBHy ero MpocToTHl. 

Teopema 2. Iycme x, y€H(K?, i(K); Zp), x€Kers;, y€Kersi,, 

hoe OOK Ls Qat si (6@ es ARES 1) + 7°s)4,¢ fy=u®..@ut+ 
+ Siig (@@1®...@1)+ rs, 4 (deco a, btu, v€ 'H(K; Zp), c, WE 
€ H (K®, i(K); Zp). Aaa mozo umobe y €,(x), Hneo6xodumo u Oocmamouno, 


umobol u=O0 u 4“mobbl HaWaAUCh KAACCoOL KO2ZOMONOZULL Ay = A, Ay, Az,... & 
€H(K; Zp), dima, =n—wp, ydoeremeopstowue ycaoeunm: 


Ses k, wotk—puln = 0 npu Ror + Nei 
u 


(2) 
Se Shek ae ne 


u 


30€Cb hi ky = 0, ecru p>2, i=p(mod 2), u i=k+1(mod2), Yeyu=1 
60 BCEX OCMANbHOLX CAYYAAX. 

WoxasateabcetTBo. Mbt jyoKaxem TeopeMy TOJIbKO B ONY CTOpOHy, 
a HMe€HHO, NOKa2KeM, 4TO B CJlyyae, Kora UW = 0 H CYLIeCTBYIOT 9JIEMeHTHI Q,, 
YAOBNeTBOpAIoOUMe ycOBHAM (1), (2), WelicTBHTembHO y€6,(x). BriGepem us 
KaKOrO KJIaCCa KOFOMOJIOrHH Q, KOUMKJ Oy H BBeJeM OOO3HAYeHHE op, »p = 
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= (—1}FDr—pu (%.®- - -© %), rme Dj: C (K; Zp) @. ..@C(K; Zp) —> C (X; Zp)— 
ompefenenubie Y Bonp-sionem ((1), crp. 266) romomopdu3smpr. Vs copmyu1, 
-ompeyemniomux Dj, BbireKaeT, YTO Vop, p = Se—pySh—1, u- 


TlonoxuM Tenepb £;, 2 = >} Vi, k, wR, ws THEW, kp = d, ecm p>2, i=y(mod 2), 


u 
p=k-+1(mod 2); v,2,.=1 Bo Bcex ocrambubix cayyaax. B cumy ycno- 
Bux (1) 4 TpeOopanus a? = 0 Kounks i*€;, , TOMOOrMueH Hys0 mpuO<k<r—l. 
O6osHauum uepes B;, 2 (O<k<r—1) Kouenb Komnuexca K, y JOBJIETBOP A10- 
‘llyio ycnopuo i°&:,x-+ VB;,2= 0. Onpegenum xouernm 1;,,€C (X, Y; Zp): mpa 
O<k<r—1 c nomompio copmyapt ti, 2 = &,e—Do (iE, 2k@1Q...@Q1)+ 
+ Setit+1Do (Bi,21@1®@-..@1); mpa k=O copmynoht %,5= a; — 
eS 1®...@1)+s4iDGQ1®...@l)+say u mpa k= 
Bee tl OPM YON 7p NE DD oliicy | CON LS. 1) + 
+8:1rDpo (B:r-2 © 1@...@1)+9, rae 8B, y 4 ~—KOUMKIbI H3 See 
KoroMosiorui b,c uw. Jlerko MpoOBepuTb, 4TO Siip—4ty,~-1 = Vti,g MPH 
R<r (8T0 cpasy BbITeKaeT H3 PaBEHCTBa S;+e-1€, e-1 = VE, 2). Jasee, to, 
OUCBHHO, ABJIACTCH KOUMKJIOM M3 KJlacca x, a KOMWK Si4,—4t/,r,4 = 
— Sitr—1Do (2°Ez, ial ®@il ®&) a0 ®&) 1)+Sip-r—adh a7 V (2, r ray Do (i°E:, if & 1 &).--, 
--- @ 1) B cuay ycnosua (2) npunaqexutT xKmaccy y. Hame yrsepxyje- 
He JlOKa3aHo. 
SaMeTuM, TO M3 TeopeMbl 2 serKO HomyunTs pesybTaTH! Haxaoxa (4) 
O TOMOJIOPHAX WMKJIMYeCKOH CTeneHH NowMeypa. 
4. IIpunomwxenne K NpoOsieMe BIOKEHHA B IBKJUAOBO NpoO- 
cTpaucTsBo. Y Boub-y3i0nb (?, 3) ompeyemum Awa Kaxyoro nommagpa K 


WHBapuvanTh ©, (K) u VY, (K), nupegcrapsmoue co6oli Klaccbl KoroMosoruii 
COOTBETCTBEHHO B IpocTpancTBax Zp(K)\ i’ (K) u U\ i’ (K) (3necbh U — ma- 


Jlaf OKpeCTHOCTb MHoxecTBa i’(K) B Z,(K)). Kaaccet ©, u VY, mpuse- 
eHHbIe 0 Moyyso p, 6yzeM oGo3HayaTb cooTBeTcTBeHHO ©, u VY, (B 060- 


3HayeHHax Y Boub-u3i0na OD; = ppOz', V> =p,',). Y,Boxb-u3i0Hb noKasad, 


uTo Kjlacch! OF (K) TecHo cBA3aHBI c 3afauei o BJoxKeHMM NoMappa K, 


a kmaccpt WY, (K)—c s3aqayel o peryapHom oro6paxenuu nomvegpa K B 
SBKJIMAZOBO MpoctpaucTso. Jlerko yOeRuTbca, TO B CHYUAe, Kora 
noauogp K fapaaetca MHorooOpa3Hem, Kaacch DF (K) onpe- 
Re NAITCA vOMOTONHYECKHUMH CBOHCTBAMH TOMHaApa K. Hame- 
TUM JOKa3aTeJIbCTBO CJlefyiollero yTBepxKeHHsA: 

Teopema 3. IJ/ycmb noausdp K séanemca n-mepHbim 3amKHYymblM 
MHoeo0b pasuem; k—ocHoéeHoti Kaacc eomonoeuti mod2 mxoeoobpasuan K; 


Deo (K)=- 0; DF (K)= 0, ~Toeda: a) Vy °(K)-£0; 6). Yr (K) =0; 
B) Stm—n—1(k)=0; 1) Ona so6020 Kaacca eomoaoeutt x€Hs(K; Z2) umeem 
Smjx = 0, ecau j>m—s; 1) Wm—-ni- 9; e) Wj =O npu j>m—s. 

Ja Toro uToObl JOKa3aTb TeopeMy 3, JOcTaTOYHO BbIBeECTH H3 yCOBHA 
TeOpeMbI yTBepxKjjeHue B). B caMoM jee, yTBep»KeHHe T) B CHsy TeopeMbl 4 
v3 (8) BbITeKaeT u3 ycuoBua My'(K) = 0. Tak Kak xKslacc romomoruit Sm; (k) 


BOLICTBeHeEH B cMbICJIe Ilyankape Kmaccy Koromonorni W; (cm. (°), crp. 155), 
M3 yTBep»xKeHH B) Hr) BbITeKalOoT yTBepxKeHua 7) He). Hakonel, B culy 
Teopempl 6 (*) u3 yTBepxKeHHH 7) M e) BbITeKaloT yTBepxeHusa a) uO). Ileperi- 
yleM K OKa3aTeJIbCTBy yTBep»x,eHua B). OGosHauuM uepes x € H (K?, i(K); Zs) 
OCHOBHOM KJIaCC KOFOMOJIOrMH C KOMMAKTHbIMH HOCHTeJIAMM OTKPbITOrO MHOro- 
oOpasun K2\ i(K). Ovuesnyuo, uTo x€Kers;. Hs ycnosua TeopeMb! BBITe- 
KaeT, 4TO HYJeBoll Kylacc KoroMosioruit coyepxKHTCH B MHODKeCcTBe 6; (x) pH 
jio60om i<im uM He cojepxKuTCA B MHoxecTBe 5, (x). B camMom Jee, YHCJIO 
m—1 paBHo, OveBHAHO (B CHJIy ABOHCTBeEHHOCTH MexKAy TOMOJIOrHAMM HM KOrO- 
MONOrHAMM), HHAeKcy B cMbicwe An Uxyx-gao (§) mpocrpasctsa K?\ i(K) 
OTHOCHTebHO uHBOMoWMH t. IIpaMenaa 3aKoH BolicTBeHHocTH IlyanKape AA 
OTKpbIToro MHoroo6pa3sua K?\i(K) K ompeemenuio wHyeKCa MpocTpaHcTsa, 
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MlOJIy4uM. Hy2KHOe HaM yTBepxgeHue. B cumy TeopeMbl 2 HaliyTCA TaKHe 


3JIEMEHTE! . Qo,-@is Ag,.2.GAH(K; Zp); <R, ado) = 1, dima, = n= p>) ATO) 
Ap > Sq—a, = 0 npn ix<tm—n—1. S3ametum, uTo npu w>O uMeeT 
MecTO ‘COOTHOIEHHe SmSg"a, + SmiSqt—ta, +... + Sm" 2Sqe—™ 1 Pay = 


= Smm—r-1§$ge—m+n+1q,,, BprTeKalolee u3 POpMyvI, cBAsbIBaIoUHx Sm? u Sq! (*) 
wv cooTHomenua Sm‘Sq'—‘a, = 0 npn i >m-—n (cM. yrBepxjenne r)). M3 pa- 
BeHcTB A; =0 (i<C m+n—1), o4eBHAHO, BbITeKaeT PaBEHCTBO iy Sm A;= 
: 0<i<m—n—2 
— Ds >) SmiSq*—“a, =0, oTKkyya, B Cuty cooTHoweHHA (3), a= 
0<ixm—2 UL 
Say 1 aaa ( Da Sqeomtntia, ), Tak kak <k, G)> = 1, oTcloa BbITeKaeT, 4TO 


u 
SMinenot (ik) = O- 

Teopema 3’. IIycmo noausdp K seanemca n-mMepHblm opuenmupyemolm 
MHOeOOO pasuem; P — HeLemHoe npocmoe 4ucAo, Rk — OCHOBHO KAACC 2eOMOAOeULL 
mod p mxoeoo6pasun K; D1 (K) 0; OF (K) =0; 5 *(K) +0; V5 (K) =0. | 
To2zda 4uucao m neremto; StMm—(p—1yn—1(k) 9; Smj(k) = 0, ecau j >m— | 
—(p—1)n+1; Sms—p-ayn(k) 0; Sm;(k) = 0, ecau j>s—(p— 1)n+1. | 

Ecan K sBiaaeTca MHOroo6pa3sHeM, TO MOXKHO CJle]{YIOWIHM OOpaso M OMHCaTb 
Kslaccbl KoroMonorut MF. Beakuii anement x €H (Z,(K), i’ (K); Zp) Momer | 
ObITh TpeycTaBleH B Buse x= Gp y+ Laz, rye yeH (Kes ZA) 2@H (Kila | 
(STOT pesy/IbTaT M ompeyenenne g} u Ea cofepwutcs B (*)). Ilycth K — 
n-MepHoe MHOorooOpa3sve (opHeHTHpyeMmoe, ec p>>2) uv @— OCHOBHOM kulacc 
KoroMoornii mod p muHoroo6pasua K. Sayaqum cbynKunun Fp (y) u Gz (2), 
olpefeeHHpie, ecau y€H (K?; Z,), dimy=np—m, z€H(K; Z,), dimz= 
=k<np—m, W MUpwHuMatoulwe s3HayeHHa B Zp, C NOMOLIbIO opmyJ 
D5 (K)- oy = Fo (y)+ StE (pana, O7(K)+Enp—m—e (2) = Gp (2)-St°-Ewp—aynd. 
B cusay 3akoHa BolicTBeHHocTu IlyaHKape Jad OTKpbITOrTO MHorooOpa3sus 
Z,(K)\i'(K) kaacc Koromonorui ©%'(K) nomocTbio onpefensetca :byHK-— 
uuamu FF, u Gp. 

Teopema 4. @ynxyuu F, u Gz onpedeastomca coomnowenuamu — 
FF, Gy a= —s, Sm” “PP iy, GF (2)-a= ep min 2, 206 bpm = 0, eCaum 
Mm U Pp He4eMHOl; &p, m = 1 6 OcMarbHolx caywaax; y © H (K"; Zp), dimy = np—-m; 
z€H(K; Zp), dimz=k<np—m. 

liz Teopempi 4 Jerko nowyunTb Teopemb! 3 u 3’, He MOmb3yacb Teopemoli 2. 
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i Woknxanp Akanqemun Hayrk CCCP 
( 1959. Tom 125, Ne 2 


MATEMATHKA 


3. T. WE®TEJIb 


O TOUKE, HAHMMEHEE YK JIOHSIOWMENCA 
(B CMBICJIE Ti. JI. YEBbILUEBA) OT JAHHOH KOHEYHON 
CHCTEMbI NJIOCKOCTEM HU TOUEK 


(ITpedcmaseaeno axademuxom H. H. Bozoarboeem 13 XII 1958) 


1. IlycTb B A-MepHOM 9BKJIMOBOM MpocTpaHcTBe 3ajjaHa KoHeyHad CHCTemMa 
(2 — 1)-mMepupix muiockoctek J; u Touex x“): 

Gna + aos Git = Dae “Cie TY. 111), ' 

x) = (x,...,x9) (j=1,..., m,), (1) 


‘TMIpHueM KaxKOH TOUKe CoOTBeTCTByeT Y4uCIO Ay >O (Bec TouKu). IIpu stom 
‘Mbl OyfleM mpeqmosaratp, 4YTO B Ciy4yae Mm, >N BCe MMHOPbI f-rO nopsagKa 
Matpuunt lag, k=1,...,n, i=1,..., m, OTmMuHbI OT HYysA (ycnoBHe 
‘Xaapa (')), a B cnygae m,<(n OTNMUeH OT HyJIa XOTH Obl OHH MHHOP ™m,-ro 
mopayka 3Tok Matpuupl. Jia smoOoh TOUKH xX = (X%4,..., Xn) paCCMOTPHM 4Kc- 
ma | A;(*)| = |@ax1 +... + Gintn—O;| (i= 1,..., 1m), 85(%) = Ajo (x, x) = 


2 "/e 
=; PY) (Xp — x)? (j=1,..., M2) (B3BelleHHbIe paccTosHusa HIM yK0- 
k=1 


HeHHA OT JaHHbIX [vOcKOcTell WTOUeK) H Ha30BeEM YK JOH€HHeEM TOUKH 
x oT cucTeMbi (1) Beawuuny A (x) = max {| A;(x)|, 5; (x)}. Uimerca touxa x, 


i,j 
quia KoTOpoi yocruraetca min A(x) = min max {| A;(x) |, 5;(x%)}; Taxyio Touxy 
. Paes 


Ha30BeM UeORIUICBCKOH TOUKOH JaHHOH CUCTeMHEI. 
Jina cayyaes, Korga m,=0 wan m,=0, 97a 3ajjaua Opia peuiena B paborax (?,°). 
B jaHHol paOoTe MpHBOJUTCA KOHEUHbIM asIPOpATM It OTDICKAHHA YeOBILWIeBCKOK 
TOUKH CHCTeMbI (1), O6oOmaronjeH NocTpoenuple B (*,*) airopuTMb!. M3 koneuHocru 
aJITOPHTMa, B YaCTHOCTH, BbITeKAeT CYWIECTBOBaHHe YeORIWeBcKOH TouKH. Jas 
NOCTPOeHUA asIrOpHTMa HaM MOTpeOyIOTCA HeKOTOpbIe BCIOMOFaTeJIbHbIe MOHATUS. 
2. PaccmorpuM HekoTopyio moycucremy cucTeMbI (1), Hampumep 


{1,,. ++, la, x,...,x@}, raeatbBcn+1u 8-0 npna<cn+l. (2) 


Onpenenenne 1. Cucremy muockocTeli u ToueK (2) MbI OyqeM HasbI- 
BaTb He3aBHCHMOH B KaxKJOM H3 CJlefyrouux CJlyyaeB: a) IpHa=n-+l, 
8 = 0—ecaM JaHHbIe MIOCKOCTH OrpaHH4MBaloT N-MePHBIH CHMIJeKC; 

6) upua<n+1, B>>0—ecam paur rf MaTpHUEl 


yy. + Uy 9 
A chs yy » 2» Gan 0 
1 (1) (1) 4 
xy itty ats Xn 
(8) (8) . 
Aye ky 1 
yOBMeTBOpAeT ycsoBHIO * r= a-+ B. 
* Sto ycoBve HMeeT TAakOl TeOMeTPHYeCKHH CMbIC: MpH a& + B=n+1, = 0 ne 
-yutectByeT (n — 1)-MepHol MviockocTH, Mpoxofsmuleh yepes TOUKH x) .., x68) OpTOTOHAaJEHO 


9 
b Saxas 1353 sey 


Onpegenenne 2. Touxy X = (X1,...,%n), KOTOpad He JI@KHT HM Ha) 
oqHoli m3 mMusocKocTefi uM He coBlafaeT HH C OfHOH u3 TOUeK He3aBHCHMO}|, 
cuctemp! (2), Mbl OyJeM Ha3bIBaTb BHYTPeHHeH OTHOCHTEJIBHO 3TOM CHCTeMBII) 
ecm TIpH mO6OM cyBHre TOUKH xX YBesMUMBaeTCH aOcOJIOTHaA BeJIMYHHA XOTS) 
Obl OJHOTO V3 €€ B3BELNCHHEIX paCCTOAHMM OT 3ajlaHHbIX IJIOCKOCTeH M TONeK (2)))s 

Ecu a=0, B= 0 (umn B=0, c=n2+1 *), TO TOUKA X ABJIACTCH BHYT))| 
peHHeli OTHOCUTEJIbHO CMMMJIeKca C BepluMHaMi x@),..., x) (cooTBeTCTBEHHO)) 
c rpansmu 1,,..., la). ipa #-+8—=n-+1 uMeert mecTo cilegyroulan Teopema: 
o6obularollad MpHBeyeHHIi B (4) KpuTepuli A. } 

Teopema I. [na moeo 4mobol mouka X = (Xy,--+5 Xn), He nencawan Huy 
Ha OOHOti U3 naocKocmeli U Ne coenadawlwan HU C OOHO UZ mo4ueK Hezaéeu-) 
cumoti cucmemot (2), cocmosnwei us n+1 9sremenmoe, Oolaa eHYympeHHelif 
ommocumenono amoti cucmembl, HeOOXOOUMO U OOCMaMO4HO, uMOObL BCE OMAUHA, 


Hole Om HY AA aneebpauueckue OononHeHuA C; nocaedHEeeo cmonrbya onpedenumens), 


BOW) Gee BOC as 
= (1) 
D x41 xe A 


i xi8) oe al 


yoosneméopAau CredyrolemMy NpasuAY SHAKOG: 
CIOTT Reg (Oh tO ity = Oleh emer as ieee ie re 


ede 6=-+ 1 unu —1 u ne Baeucum om i, j. 

Cnyyai a+ B<n+1, B= 0 mpusoqutca kK Teopeme 1 myTem mepexoy 
K (a + B — 1)-mepHomy mpocTpaHcTBy. 

Onpegeameune 3. Touxy &% mpl OyfeM HasbiBaTb CTalMOHAapHOHM TOUKO!: 
cuctempl (1), ecm Jin STOM TOUKH 


A 4, EM) |= ©. = | Az EM) | = 8, (EO) =... = 87, EM) > [AL EM) |, 8 EM) 
(PSST) LOPE ETA Teal g Aig” SG) (3) 


lipwueM He CyllecTByeT JMHMH, TIpoxofsiweH yepes Touxy £), npu [ByoKeHUH} 
BJOJIb KOTOpOH YMeHbIllaMcb Obl BCe g B3BELIeCHHOPaBHbIX paccTOMHUl Ip} 
COxXpaHeHH MX paBeCHCTBa MexKJy coOok (oueBuyHO, gq” = 0 BO3MOxKHO JIM. 
mpu q’ >n- 1). 

Acuo, uTO uveOplllepckKad TOUKA CHCTeMbI BCerfa ABIACTCA cTalluoHapHoli. 
C wpyroH cTOpoHbl, 43 ompefevIeHHA BHYTPeHHeH TOUKH CyIeAyeT, TO CTaLHo-: 
HapHaa TouKa cucTembl (1) sABAAeTCH ueObIeBCKOM TOUKOL STO cucTeMBI 
B TOM H TOJIbKO TOM CJly¥ae, CCIM OHA ABJIAeTCA BHYTPeHHeH OTHOCHTEMbHO! 
HEKOTOPOM He3aBHCHMOM MOJCHCTeMbI CHCTeMbI {1;,,..., Ligh 2a xan | 


3. PaccMoTpuM cHavasla NOcTpoeHHe ayropuTMa YO focTwKeHUA cTalNO-| 
HapHoli TOUKH. Sa TMepBoe MpHOsMKeHHe TIpHHUMaeM TIPOM3BONbHyIO TOUKy 
gD = (6), ...,€%) uw naxoqum A(E@)), Bo3smMoxkHpl WBa culyyan: | 

I) AEM) = AAEM) |, tT. €. {Ag EM)| > [AEM], 86M) Gi) **. 
3a BTopoe mpnOuMKeHMe €) TIpHHuMaeM Ty M3 TOYeK Mepeceuenua mpsMolt 


kK mockoctam [;,..., /,; mp a+8B<n+1, B>1 cymectByer equnctBennaa (a -+ B—1)- 
ree NJIOCKOCTL, mpoxoganjaa yepes Touxu x), ,., x(G) OpTOroHaJIbHO KO BCeM IIOCKO- 
CTAM [1,.+ +1 1g, HO He CyllecTByeT TaKoH MJIOCKOCTH MeHbUIel pa3mepHocTH (npu 8 = 4 


cHcTeMa BCerfa He3aBHcuMma) ° 


* 
s Jlerko BugeTb, uto mpi B =0, a<n-+4 BuyrpenHux ToueK He cyulecTByeT, NosTOMy 
KW CHCTEMbI MbI C CaMOTO Hayasla UCKMOUMJIM H3 paccMoTpeHua : 
*kE 5 
aa mae paBHbl yklonenua Touxn &E) o7 ABYX WIM Oovee MocKocTeli H TOUeK, TO 9TO 
YCKOpHT Hpolecc. OTO 3aMeyaHHe OTHOCHTCA HM KO BCeM JaJIbHefmuM cnyuasn 
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ey — (1) eye 
i Xi = &° + dint (R= 1,..., 7) c nopepxnoctamn A,, (x) = LA; (x) (i= i) u 
| | Az, (x)| = 6;(x), KoTopaa COOTBETCTBY€T HaHMCHbIeMy TO aOcouOTHOL Bem- 
; “He sHauenvio ¢ co 3Hakom — sign A, (€4). Jina nafinennoii TouKu E2) nnH60 


|Az, (FE) | = | A, E) | >] 4:€®)], 8) (eed, i), 
} s1H60 


Az EO) | = FEO) | AE), 86) GEG, jE i). (4) 


2) AEM) = 8, (EM), 7. e. 8), (ED) > JAL(EM) |, 8,(ED) (Jj). 3a Bropoe 
npwOmmxenne E®) npuHuMaem TY W3 TOUeK Mepeceuenun oTpesKa x, = EW + 
+ (x9 —ED)t, OS t<K1 (k= l,...,) c nosepxroctamu 8), (x) = 8; (x) 
(= hi) u 8), (x) =|A,(x)|, KoTopas cooTEeTCTBYyeT HavMeHbIUeMy 3HaveHuto ft. 
Jina touxn €2) 6yyeT mn6o (4), nu60 


Bj, (EO) = 8), (E®) > | ALE) |], 8) (ise ii, je). 
IlycTb yxxe moctpoeHo p-e npH6uMxKEHHe Py ee (eas onl, Aah mipwyem 
Ar) |=... =] An) | = 8, EO) =... = 3) > [AE], 80) 


(i= i1,. 2, ips ESEVigs.< per 2< p=p +p"’<n). 


Bo3MoxKHbI Takve cylyuan: 
1) p”=0; (p+ 1)-e npv6nmxKeHHe OTEICKHBaeM B OCHCBHOM KaK B (2). 


2) p”=-0; 3yecb MpefcTaBsalOTCA ABE BO3MOXKHOCTH: a) Hu 6). 


a) Cuctema {l;,..., Li,3 Ribas: , x!" yesapucuma. TouKa E JI@XKUT, 


OyeBHAHO, Ha (71— p-+1)-MepHom muorooOpasun |Pt, nouyueHHOM B Mepeceye- 
HHH p— 1 noBepxHocTelt 


8), (4) = 8) (*) (i= fer --- stor) 8, (%) =|Ar%)| (iH i, .-., ty). 

Ecauip = ow Ap xUa)es hp Ai, (x)= 0, To (p+1)-e npx6an- 
_ wKeHHe gerd) OTbICKHBa€M KaK TOUKY MepeceueHHA OTPe3ska Xp = BP abi (xy) 
— P)t, O<t<1 (k=1,...,n) c¢ nopepxnocramu 


8), (x) = 8%) (GR h ++» dor)s 8%) = | Ace) (Ca, +--+, tp), (5) 
KOTOpan OyeT COOTBETCTBOBATh HavMeHbIWeMy 3HaueHHIO t (O“eBHHO, Takaa 
Touka cyulecTByeT). Jia TouKu ePT) wer Oy eM HMETb JH6O 


(p) 


| Az, (gern) |=...= Pvc (g°*)) | = 8, (e+) at ys Sion (EP +) s 
> | A; (ens |, 8) ce) (iis, ..-, bpr4is Joey ~~ 5 Ip), (6) 
H60 
[As CPF) | =. = [Bag BPFP)| = 8, EP) =. = Sieg EP) > 


PN eee Laer» bce iste das Pd see slpera)s (7) 


I]pu sToM B ciyyae p=n (a TakxKe B HEKOTOPbIX MPyrHX yka3aHHbIX HUE 
emyuanx) TOUKa gt) oxaxKetca cTalvonapHol. B mpoTuBHoM cylyyae mposos- 
»kaeM Tporecc. 


Paccmotpum Tenepb cayyat, Korga p’==1 umn p” = 1, Ho He Bce A; (x) 
paBHbl HymO (i= i,...,/p). B stom cmyyae HaliqeM Ha MHorooOpasHH M 


Takyio TouKy 7), B KOTOpol MuHuMUsHpyeTcA 45),(x) pH Ten 

° ° . . ° A p 4 
ycnopnu sign A;(x) = sign A; () (i =i,,...,i,). Ecnm touxa § copna 
maet c 7), TO OHa cTallHoHapHa. B npoTHBHOM cylyuae PpaccCMaTPHBaeM KpaT- 


vaitmyio nyry 74 sunun 1, onpelenstemo cnenyloulHM o6pasom: B cslyuae 
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p =n sauna | ecth M; B caywae p< sua / ecTb MHUA MepeceyeHua WM 
 p-MepHoli TmocKocTbIo (TouKa “4(°) exKHT B 9TOM MJIOCKOCTH). ) 
Ecam wyra gP)ap(P) He MepeceKaeT HH OJHOH 
M3 moBepxHocTei (5), To 3a (p+ 1)-e TIpH- 


Fo ey heaet wt OulMxKeHHe TIpHHuMaem TouKy 77), KOTOpaa 

o } 

ple ER Br) 4 6yAeT cTaywonapHow. Ecm Ke Myra g (PAP 

: ¢ ye’ TlepeceKaeTCA C HEKOTOPbIMA 3 TOBepXHOCTeH | 

ALDERMAN ZED. Fa, t (5), To 3a (p+1)-e mpu6auxenne €?*” npn. 

PASE eta fe le 0 "uMaem Ty W3 To¥eK TepeceyeHHa, KoTOpaa 

le”) vie) =~ Vpn) 4 | HaMMeHee yasieHa OT e) Tina trouxa @?t)! 

: e pre MbI 6yeM UMeTb JIM60 HepaBeHcTBO TuMA (6), 

Gy +++ Mp %, pte O mu6o (7). B uacTHocTu, TouKa eT) Mower 
ie hoa Man ae. Seine 0 OKa3aTbcA CTallMOHapHon. 

Pee ah Bye) Rene 6) Cuctema {l;,.-., lp; x), xe” | 


(k=1,...,n—p) He ABIAeTCH He3aBucHuMoH. B 9TOM cJlyyae) 


touKxa &!”) cTallMoHapHas. 
4, Vis scero mpembiqyusero caefyeT, uTO He Mo3sqHee, ueM TMocse (n+ 1)-ro | 


ara, MbI IIpHeM K CTallHOHapHOH TOUKe &, nna KOTOpol WMeeT MeCTO He- | 
papeHcTBo Tuna (3). Ec mpH 3TOM TOUKa & ve aBineTcd BHYTpeHHell Hu 
WIA KaKOM He3aBHcHMOH mMoycucTeMbl cucTembI {l;, . Lees ee oF 


719 
TO JlaJIbHelillee MOcTpoeHue aJITOpHTMa TIpoBouM Tak xe, Kak B (°). I]pu 9TOM 
Mbl IIPHXOJHM K HOBOM CTallMOHapHOH TOUKe, HO C YMeHbUIeHHbIMH B3BeLUeCHHO- 
PpaBHbIMH paccCTOAHHAMHM. OueBuyHo, MocJie KOHeYHOrO U4NCJIa WaroB Mbl Towy- 
YHM ueObIIIeBCKy!IO TOUKY, TaK KaK aAJITOPHTM MOHOTOHHbIM, a YHCIO BCeX 
moycucTeM cucTembl (1) KoHeyHO. Bmecte c TeM JoKa3aHa cJleqyoulad Teopema: | 

Teopema 2. Ye6ouueeckaa mouka cucmemolt (n — 1)-mepHolx naocKocmeti | 
u mouek (1) eceeda cywecmsyem u sABAKemcA OOHOBPemeHHO 4eObLLUeECKOLI 
moukou HeKkomopolt ee Hesagucumoti Nnodcucmembl, Cocmosiuett UZ S$, NAOCKOCMeLi 
U Sg mouek, 2e0e 2<Ks+s8,.<n+1, npuyem npu s,=O0 eo3moncHO autub 
3 =n-+ I. 

5. Tlocrpoewupili aropHTM MoxKeT ObITb NpHMeHeH Jin mpvOmmxKeHHOrO pe- 
INeHMA CJIeAyIOUleH annpokKCHMalHOHHOM 3ajauH: 


ITycmb Ha ceemenme [a, b| 3adana KoNe4nNaA OpMoKOpMUpOosanHaA cucmema 
HenpepoleHux yuyu 9, (t)(R=1,...,) uU KoHeunan cucmema ux au- 
HeunoIX KOMOUHaYU Cc Oelicmeumeronoimu Koappuyuenmamu, g,(t) = 


Dei Ter) 


n 
= So, (2) G=1,..., m), a macoce nenpepusnaa pynxyun f(t). Hiyemca 
k=1 


n 
nonunom c OelicmeumenbHoimu Kosppuyuenmamu  P, (t) = Vi % 0%, (2), 20e 
k=1 


X = (Xj,.~..,Xn), OA KOMOPO20 Oocmuzaemca 
mit max {|| Px(t) — F(t) Ile, tia eee (2) {I}. 


MoxkHo M0KasaTb, YTO TaKOH NOsMHOM BCerga cyulectByer (cp. (*)). Taa mpu- 
O/MKeHHOTO MOCTPoeHHA STOFO MOJMHOMA eCTeCTBeHHO BbIOpaTh Ha cermeHTe 
[a, 6] Koneunyto s-ceTb {t,,..., tm}, rhe ¢>0 pocrarouno mano. Tlonoxup 
©, (t;,) =a,, f(t;) = 6, Mbl MpHyeM K paccMoTpeHHOH Bplle 3azjage 06 oTbICKa- 
HMM YeObIIMeBCKOM TOUKH KOHeYHOH CHCTeMbI MvocKocTelt u ToUeK. 


J[poro6prucku megqaroruyeckuli Toctynuno 


HHCTHTYT 18 XI 1958 
UMTHPOBAHHAA JIMTEPATYPA 


1H.U. Ax fice D, NEL (OMe ammpokcumanuv, M.—JI., 1947. 2 C. U.3 y- 
XOBUUKHG, , 79, Ne 51). C.1l.3yxopuubxkuih, Joxn. AH YPCP 
Ne 6 (1951), *C.1.3yxospuunekuh, Jloxm. AH YPCP, Ne 5 (oss). me 
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Aorsann Axanemun nayr CCCP 
1959. Tom 125, Ni 2 


MATEMATHYECKAA ®H3HKA 


r. A. THPCKHH 
ABA TOUHbIX PEWIEHHA HEJIMHEMHOM 3AQA4M CTE®AHA 


(ITpedcmaeaeno axademuxom JI. H. Cedceim 10 XII 1958) 


Sagaua Jlame — Kuanetipona (1) — Crecbana(?) gaxe B cBoeli npocteliuel 
NOCTaHOBKe ABJIACTCH HeJIMHeEMHOH, TaK Ka@K He€KOTOPbIe V3 KPaeBbIX YCJIOBHA 
WaHbl Ha JIBMXKYULeHCA TpaHHlle, 3aKOH JBHXKCHHA KOTOPOM 3apaHee HeM3BecTeH 
M JOJKeH ObITb onpeseyieH B Mpowecce pellieHuA 3afauv. Dra 3afaya cTaHo- 
BUTCA «[BaK]bly HeJIMHEHHOH, eCJIH YUMTbIBATb M3MCHCHHe TEPMHUECKHX Mapamer- 
_ pOB B 3aBHCHMOCTH OT TeMMepaTypbl. YueT napameTpHyueckoh HeMHHeMHOCTH 
CTaHOBHTCA HeOOXOJMMBIM IIpH W3yYe€HHH BOMPCCoB, CBA3AHHbIX C OMJIaBJICHHeM 
TeJI IIpH OOTeKaHHH MOCJIeAHHX CHJIbHO HarpeTbIMH NOTOKaMM Ta3a WJM Mpa 
oOTeKaHHH WX MOTOKaMH Tra3a Cc OOJIbLMMH CKOpOCTAMHM, Kora TeMMmepaTypa 
_ TOPMOXKEHNA SHAYHTCJIbHO TIpeBOCXOAMT TeEMNMepaTypy MWwaBieHHA MeTaJIa WIA 

TeNJO3allHTHOTO NOKpbiITHA. B HacTosMleH 3aMeTKe MpHBeJeHbI TOUHbIe pellieHHA 
JBYX TaKMX HeJIMHCHHBIX OJHOMEPHbIX 3ayay. 

I. PaccmotpuM cHayasia cule yIOULyIo HeMHeHHy!O OJHOMepHy!O 3afayy oO Mmpo- 

rpeBaHHH NoJlynpocTpaHcTBa: 


00 ‘ 
NOZ=xz (LOZ) y>0, 150; (1) 
9 ly, OV 10, p8(ONL— 18 x0 um 90 npw yoo, (2) 


re @=(T—T )/(T1—T>);_ p(T) c(T) =peN (8); d(T) = XL (8); x = d/ pe; 
T) —HavabHad TemMepatTypa mosynpoctpauctTBa; 7, — TemmepatTypa rpaHHulsl 
nlomympoctpauctBa; e(7), c(7), 4(7) — COOTBeETCTBEHHO TJIOTHOCTb, TeNJIOeM+ 
KOCTb H KOahbuUveHT TENJIONPCBORHOCTH Tea, KOTOPble CUMTAIOTCH H3BECTHBIMH 
(byHKILMAMM TeMnepaTypbl; y— NapaMeTp C pa3mepHOcCTbIO KOS PuUMeHTa TeM- 
llepaTy ponpoBoHocrTu. 


VizzectHo, uTo 3agaua (1) + (2) — apromogenbuan (?,*), MosTOMy, Nowaraa 
myst) =n), 7 —¥ / 2V xt, nomyyuM Jia onpegesenua cbyHkwun f (4) Hee 
muneiiyto eee vo 3ayauy 

J [tin] +2) £=9, f=1, fle)=0. 8) 


I, 1. Ormervm cnayauia cnyuali, Kora pewienve KpaeBoli 81qauH (3) Mouy- 
yaeTCA B 3aMKHYTOM Bie. Mmenuo, ecvn 


L (f/)=N (pf), (4) 
TO pellieHHe 3aqaun (3) OyteT WaBaTbCA HeABHBIM BbIpaxKeHHeM 


F (f) = F (1) + (F (0) —F (1)] ®(y), (5) 


F(=\L (df, Olm)= pa lerae, 
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3aMeTuM, UTO Ha OCHOBaHHMM 2TOrO TOYHOTO pellleH4A MOryT OpITb pasBUTbI 
pasM4Hble MpHOmMKeHHble MeTOMb pelllenHa (°), MpHrofHble AIA mo6pix L (f) 


u N(f), He CBA3aHHbIX ycsIoBHeM (4). | 
I, 2. Jlerko npopepuTb, 4TO KpaeBad 3aaya (3) SKBUBaseHTHa C/1eMyrouleMy 


HeIMHCHHOMY HHTerpayibHomy ypaBHeHuio Tuma Bowbreppa: 


af eee 
f(a) =1— ofr LGN Ol : 


® (m5 L(f), N D1 = z=\ coy exe(—2| Tay s 4s) at (6) 


) 0 


STO MHTerpasbHOe ypaBHeHHe TMepeXOLMT B W3BeCTHOe peilleHHe 
i) = DO, (7) 


ecm L(f)=N(f)==1. UnrerpanbHoe ypapuenue (6) MoxKeT ObiTb pellieHo, | 
HallpuMep, MeTOJOM MOCJeLOBaTeJIbHbIX TIpHO/IMKeHMA, IpMwyeM B KayecTBe Hy- 
JeBOroO MpHOmW>KeHHA MOXKHO B3ATb, HallpHMep, pelllenue (7). 

II, 1. [peqpiqymee peutenve cnpapenauso aaa Ty < Ta, Tae Tox — Temme- 
paTypa maBmenua Teta. Ecnn 7, > Tnx, TO C Hada/bHOrO MOMeHTa BpeMeHH 
OT rpaHuibl (y= 0) BHyTpb Tela MOMAeT BOWHa MaBeHHA, 3aKOH JBHKeHHA 
KOTOpOH y = y(t) 3apaHee He H3BecTeH M JOuPKeH ObITb ONpefeeH B Mpollecce 
peleHHa 3ajauu: 


) 00 
Ni (4) SP = % gy |) Gel, O<y<alé), #>0; 


00: (6) 002 
Na (83) Ge = x2 Gp | Le (02) S|, UL) <a OOo bar: 


0(0, == 1, 50 (y, 0) == 05 (conch yi==n0) 


(8) 


; ama : 
9, [4 (2), t] = % (q(t), On pea aa (9) 
d eee ti 
002 r 08 Brae) d 
lah) a — 3, Oa = aR py a HE y= 1.” (10) 


rae 8=(T:—T )/(Ti—T));_— es (Td) cz (Ti) = pieeNi (8); (Ti) = Li (8); 
2 = i/o; (i = 1,2); ungexc 1 oraocurea K pacnmasy, mutqekc 2—x eme 


He paciaBuBilleica 4yacTHu MOJTYUPOCTpaHCTBa, * — CKPbITaH TeMJIOTa MaBJICHHA | 


Teva. 
M3 cooOpaxenuli aHanu3a pa3MepHOCTH céeqyeT, 4TO pelleHie 3aqauu 
(8) + (10) sasucur or cieqyioujax Oe3pa3mMepHbIxX nMapaMeTpos: 


Y 
USS ares m ? alt. = = ’ = ° 
2 V x2t x2 he A2 (Ti —To) Del 
Peilenve, culeqoBaTeJbHO, 6yy,eT 
8, (Y, t) = f1(%; m,n, D: p), 93 (y, t)= fe (93 m,n, D, p); mt) = Da ae 


pa pe giel ne V x xpxs — Tar —To (11) | 


(12) | 


rae f, 4 fg ABAAIOTCA uNTerpanamu CleAyiouleH HeJIMHeEHHOH KpaeBol 3ayaun: 


d df, d 
m aa [La (ge |b 20s (fi) = 0, O<a< 


(13) 
a [Ea (fe) ge] + 20Ne (fe) 2 = 0, my <q < 00; 
11(0),= 1, fa(co)ima—0; ix (io) = fe (qo) = p; (14) | 
df 1 | 
La (fe) ge — nba lh) 2 = Dy upa 4 =". (15) 


294 


Hi fl, 2. Ormetum cayyai Tounoro pewenua 3aqauu (13) + (15). Vimenno, 
| &CAM BEIMONHAeTCA TO*AecTBo (4), TO pewlenve 3aqauu (8) + (10) 6yyeT 


| EOIN HIRD) ae aes oh (a ronal parnoeg 6) 
p.\ — F2(p)—F2(0)D(m) _ F2(0) — Fe 
Fs oa te OO No SJ < 00; (17) 


F;(8;) = \ £:(8,) di; (i=1, 2), 
| rae MapaMeTp No JOJIKEH ONPeAeIATbCA VHS TPpaHCIeHeCHTHOTO ypaBHeHHaA 


Hauler ls (a) orngaegy, sh (brags berry | mn 


1—@ (%) V m® (,/Vm) = Dio, (18) 


KOTOPOe, OYEBMIHO, BCerfa HMeeT PelieHie WH MPHTOM eMHHCTBeHHOE. 
II, 3. Jlerko moKa3aTb, 4¥TO B OOIMMeM CuIy4yae MepeMeHHBIX KOSPPULHEHTOB 
| kpaepaa 3aqaua (13)-+(15) sKBuBaneHTHa cucTeme JBYX HeJMHeMHBIX MHTe- 
| rpaJbHbIX ypaBHeHu Tuna BosbTeppa culezyroulero Bua: 


Vim; Li(f), Li(h)l 
f coats Weal ih wwe O[n/ 2 aN hea Viet No; 19 
19) (PNG Var Ei) bi (Al Sil Teclltix haa) 
fe) to fe) t 
} rerio pe Ne (fe) ‘ 1 . No (fe) 
| fa(n) = 0 Tatty © ( 2\ rath 8 45) \ craw oP (—2 | gags 9 as) a 
’ No Ne No 


N<7 << oO, 


| re MapaMeTp yo MOJDKeH ONpefeATECA M3 TpaHCIleHAeHTHOrO ypaBHeHUs 


Vm 
eae 2 7d) sds) | @| a5 Li(h), La (fe) ]— 


fore} t 
=o [Vrs (2) BGR sas)at= Dm 0 


Ne Ne 


: Tloxaxem, 4TO ypaBHenue (20) uMeeT eMHHCTBeHHIM KopeHb. JelicTBuTembHO, 
| 1p M3MeHeEHHM Y OT O WO co MeBaH YACTb MOHOTOHHO H3MeCHACTCA Mp sHOObIx 
| B3HAYeHHAX TapaMeTpoB 7, mM, P OT co JO — oo, a NpaBad YaCTb MOHOTOHHO 
| W3MeHneTca oT 0 fo oo, 4TO HM OKAasbIBAeT CyYLeCTBOBaHHe eHHCTBeEHHOrO 
| KOpHA ypaBHenua (20). Cucrema (19) c onomHuTesbHbIM ycsioBHeM (20) moxerT 
| ObITb pelueHa, HallpHmep, MeTOJOM NOCJIeAOBaTeJbHIX NpHOMMKeHHK, NpHyem 
/B KayecTBe HYyJIeBOrO MpHOMMKeHHA MOXKHO B3ATb pellieHve Jin Cayyan Mo- 
- €TOMHHBIX MapaMeTpoB, KOTOPOe BbINMCbIBAaeTCA B ABHOM Bue (4), ecu B (19) 
| wu (20) nonomKuts L;(f) = N (f)=1 (i= 1, 2). 

III, 1. PaccmorpuM vTenepb TOUYHBIe pellleHua HemMHeHHOH 3aqaud JlamMe — 
'Kaanelipona — Cretbaua Tuma paBHOMepHo pacmpocTpaHsiolluxcA BOJH (°). 
Tloctapum caeyrouly10 3afayy: 


OT 
o(Tye(T) Fas fry TF], wi<y<oo, #>0; (21) 
Te.) 0, TInt), {1 = Ta G+MT)S = ox GE mp y= 0(t)- (22) 


Hauabuble ycnoBua moka He 6yJeM BBIMHCbIBaTb. SeCb q — MHTCHCHBHOCTh 
TenviOBoro NOTOKa, NOABOAMMOrO K BOJIHe MaBNeHHA (cyOmmMalun); Tn», — TeM- 
nepatypa nviapeHua (cyOmuMalluA); x —CKpbiTad TeloTa NwiaBJeHHA (cy6sn- 
MauuH). Takada mocTaHoOBKa BO3HHKaeT, HallpHMep, MpH HW3yYeHHH 3aKOHOB 
OMsaBeHHA Ted, OOTeKAeMbIX HarpeTbIM HIM HeHarpeTbIM MOTOKOM [a3a. 
JleiicrButembHO, MyCTb B HeKOTOpbIii MOMeHT f, KOTOPbIM MbI. MPpHMeM 3a 
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Hayalo oTcueTa BpeMeHH B STO 3aflaue, NOBepXHOCTb Teva MpHHAJa TEM! 
nepatypy Una Torwa, Tak Kak paciaBneHhas 4acTb Tela OyeT yHOCHTCs 
NOTOKOM, TeMMlepaTypa Ha MOBepxHOCTH Tesla GyMeT Bcerfa paBHa Thy, HW TeMJIO q 
HOMBOAMMoe M3 NorpanvuHoro cJIOA K TeJy, MOXKHO OMpeAeJIMTb 43 COpMyJIE 


g =a(T° —T a) —80 (Tin —T%&), THe T° —Temneparypa TopMoxenva 110) 
ToKa; To —TeMMepaTypa moToKa Ha OecKOHeEYHOCTH; % — KOSDPHIMeEHT TeIVIO) 
oTAauH, OnpeyeseMbIli JWI NaMHHapHoro pexKuMa OOTeKaHHsA M3 pellleHHs: 
ypaBHeHWii BaA3KOrO Tra3a M Mid TypOyJIeHTHOrTO pexKHMa 3 9KCIePHMeHTAa) 
€ — KOSPPuHeHT CTeMeHH YepHOTHI; o — nocTosnHad Creqbana — Bompumana! 
Jlanee, npv OoubuIMX ‘TenOBbIX MOTOKaX g, HAYULMX M3 MorpaHH4yHOrO COA} 
MO2KHO BO MHOFHX IpaKTHUeCKM HHTePeCHBIX CJlyuadX MpeneOpeyb Temiepatyp? 
HbIM TpajMeHTOM BJOJIb KOHTypa TeJla MO CpaBHeHHIO C rpaMeHTOM MO HOp? 
Mai K KOHTYypy Tega. [Ip STHx mpefnouomwKeHuAX 3aqaya o6 ompeyeneHuK 
(bpoHTa BOJIHbI MaBeHMA CBOAUTCA K pelwenMio safaun (21) -+-(22). Mme 
pelleHHe STOH 3aauM B Buse 


T(y, t)=(Tra—To) (a) + To a= Yat), (23) 

re p(y) ABAAeTCH MHTerpayioM HeJIMHeHHOrO ypaBHeHHuA | 
os He, ort 24) 

S|L@e|+"@ F (24) 

C KpaeBbiIMH ycloBHaMu 9(0)=1, ¢(co)=0. Sakon ABMxKeHHA BOJIHbI Mab 


JieHHA Oyler 


re MOCTOAHHaA @ JOJOKHa HaXOQUTbCA M3 NocJeqHero ycwloBun (22), cael 
HMeem 


ot ie eo a, ye re Ge: a 
oer ec[x/c—ATL (1) dg /dy|,_5] , AT Tua Dot (26) 
III, 2. B cmyyae mocTOAHHbIX TepMH¥eCKUX NapaMeTpoB pellieHHe HaXOAUTCA 
B ABHOM Buje: 


t | 
gC) ao ell Trager RT | se 


QTO pellieHHe COOTBETCTBYeT 3KCIOHCHUMaJIbHOMy pacmpejeseHuio HauaJib- 
HOH TeMnepaTypbl B Tee 


T (y, 0) = (Tan — To) C-#% + T. (28) 


Tak KaK HavaJIbHOe pacnpeyeseHHe TeMMepaTypbl B TesIe OYeHb ca6c 
BMAe€T HA 3aKOH JIBYXKCHHA BOJIHbI NaBJIeHHA Y(t), TO BHOHeE JOcTaTOUHO 
OMHOH CBOOOAHOH KOHCTAaHTHI! T) B (28), uTOOLI aNNpoKcHMUpoBaTb 3aaHHoe 
HauvaJbHOe paclpeesieHne TeMiepaTypbl Oe3 3aMeTHOTO BJIMAHHA Ha oMpese- 
JIA€MbIM 3AKOH PaClPOCTpaHeHisA BOJIHbI MaBJICHHA Yo (). . 

III, 3. Ouespuquo, Moo%KHO NOJyYHTb elle PA, TOUHBIX ABHBIX pelieHHn Js 
CMelMaJIbHEIX BUAOB cdyHkunH L(y) u N(¢), ato acHO M3 Toro, 4TO ypaBHe- 
He (24) ,ByMa KBaypaTypaMu MHTerpupyeTca Wo Konta (°) 


— ( L(9) de a whe gt 
1 a, + B, M (9) =\N (9)de, No (t) = ec[x/c-+AT(A—M(1))] ’ 


rye moctosHupie A wu B YOMKHEI HaXOMTBCA 3 AByX KpaeBbIX ycvOBHit 
~(0)=1, p(cc) =0. 

Ilocrynuno 

2 XII 1958 
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Hornxagn Akayemuu nwayr CCCP 
1959. Tom 125, N 2 


PHSHKA 


B. K. ABJIEKOB u H. JI. ®ABEJIAHCKHA 


CHEKTPAJIBHOE HCCJIEMOBAHHE CBETA, PACCEAHHOrO 
BASKHMM SKAAKOCTAMU HW TBEPAbIMH AMOP®HbIMU TEJIAMV 
(ITpedcmaeaexo axademuxom M. A. Jleonmosuuem 8 XII 1958) 


I. M3mepenua cyMMapHOM MHTeHCHBHOCTH cBeTa, PaCCeAHHOrO B OUeHb. 


| BASKUX WUAKOCTAX HW TBEPALIX AMOPCHBIX Telax (CTeKJax), NOKa3aJIH, YTO TeM- 


nepaty publi XOX u aOcomOTHad BeJIMYHHa HHTCHCHBHOCTH Ppe3kO PpacCxO]ATCA 
C mpe—cKa3aHHe€M HW COOTBETCTBYIOILMM BBbIUHCJICGHHEM H3 H3BECTHbIX TeopHit 


| pacceHHHA CBeTa B 2KUAKOCTAX UH TBeEPAbIX Tevlax. 


V3 u3smMepenni Kosddulventa pacceaHua R B BA3KMX XKUAKOCTAX H TBep- 


AbIX AMOP(HBIX T@JIaX, BbINOJIHCHHbIX B HHAHBHAYaJIbHbIX XHMHUeCCKHX Belle- 


cTpax T. C. Benwukunoi (1), cleqyer, YrO ONBITHBIe JaHHble Jia R B5S—10 pas. 
PpacxOATCA CO 3HaYeHHAMH AR, BbINHCJICHHbIMH H3 TeEOPHH pacceAHHA B TBEPoM 
Tene *. K JyulIMM pe3yJIbTaTaM MPHBOAUMT CONOCTaBJeHHe OMbITHBIX JaHHbIX 
¢ pacueTOM H3 TeEOPHH pacceAHHA B XKHAKOCTAX, HO HB STOM Cuyyae PaCXOMKTEHHA. 
octuraiwtT 2—2,5 pa3. IIpuynna yKa3aHHbIx pacxoxkKeHHH Bce elle ocTaerTcA 
HeEBbIACHCHHOH, XOTA B MOCJeqHee BPEMA HEKOTOPbIe NOMbITKH OOLACHEHHA ObLIH' 
npeanpuyarter (‘). 

OueBHHO, YTO JJIX MOHHMAHHA NPHUHH, BbISbIBAIOU[HX «MOBBILICHHY!O» HH- 
TCHCHBHOCTb PpaccetHHA B aMOpdHOM Tevle, H LIA NpOBepKH OyyuMx TeOpul 
ABJICHAA HEOOXONUMO JeTaIbHOe JKCNEPHMeHTaJIbHOe HCCIeCAOBAaHHe CNeKTPaJb- 
HOrO cocTaBa PaccesHHOrO cBeTa, PaciipeeeHHA NeNOMAPH3alHH NO cneKTpy 
WM KHHETHKH 3THX BeJIMYHH Mp Nepexoe OT KUAKOCTH K TBEPLOMy amMopdHOMy 


cocrosuuio. Hactoaulan pa6otra mocBsllleHa TaKOMY 9KCIepHMeHTaJIbHOMy Hc- 


CJIEMOBaHH!IO CNeKTpa pacceAHHA B TPHalleTHHe, JIA KOTOPOTO PaHbile ObIIM H3- 


| MepeHbI CYMMapHaA HHTeCHCHBHOCTH H enosApH3alluA pacceAHHoro cBeta (*). 


II. Hs skcnepuMeHTos, BbIIIOJIHCHHbIX paHee (°’), H3BECTHO, UTO CIeKTPaJib- 
Hand JIMHHA paccesAHHA B CTeKOOOpa3HOM BelllecTBe AOcTaTOYHO y3ka. Ilostomy 
B HacTosleH paOore HccMeloBalacb 3Ta JIMHHA H MpHerarouuli K Hel HEOOVIbLUIOH 
yuacTOK CIleKTpa Ha yCTaHOBKe C HHTepdepeHIHOHHbIM cmeKTpocKkonom. Bce 
@otorpadun pacceAHHOro cBeTa JleaIHcb B ABYX B3aHMHO MepNeHAUKYJAPHbIX 
HanpaBJIeHHAX NOMAPH3alHH Ha HHTepPepeHUMOHHOM yCTaHOBKe, ONMCaHHOl 
paupute (*), c asTaloHoM @®aOpu — Ilepo c paccTOAHHeM Mexyy 3epKaJlaMu 


'2u5 mM. Kosdpuyuent orpaxkenusa sepka 86—90%. B KayecTBe McTOUHHKa 
| BosOyK CHUA HCNOMb3OBaacb PTYTHAA JiaMMa HU3KOrO JaBeHuA. JLnaA BosOyx- 


JlCHHA paccesHOro cBeTa MpHMeHsAsIacb JIMHUA PTYTHOTO cMekTpa 4358 A. Yuer 
alMapaTHou dbyHKWHA MpOBOAHJICA NO MeTOLY, OMMCaHHOMY B CTaTbe, KoTOpaA 


 6yaeT omy6mHkoBaHa B KypHaye «OnTHKa WM CMeKTpocKonHay. 


III. Kak noka3aHo pauee (*), komnoneHTb! Manyembuirama — BpuuastosHa 
B Ppxe H3yYeHHbIX BelleCTB, B TOM YHCIe B TpHalleTHHe, OOHapy2KHJIM NOHO 


| MO Apusalluio, HM MOSTOMY Ha CHHMKaX pPaCcCeAHHOFO CBeTa NPHCYTCTBYIOT TOJb- 
| ko B J,-KommoHente **. Ilo Mepe MoBbIIMeHHA BASKOCTH KOMNOHeHTHI Manjeub- 


} 


* Ene qo pa6otsi (1) pazom apropos (cM., Hampumep, (?,%)) OblvIM BbITIOHeHEI H8MepeHHA 


; pacceAHHA B CHJIMKaTHbIXxX CTEKMax, OHAKO CJIOMHbIM XHMHYCCKHH COCTaB CHJIHKaTHbIX CTeKOJI 


CHJIbHO 3aTPpyAHACT HHTEPNpeTalHlo NOJLYYCHHbIX Pe€3yJIbTaTOB, TIOSTOMY MBI Oasupyemca TylaB- 


HIM O6pa30M Ha pesybTaTax (1). : 
** B /,-KOMIOHeHTE 3JIEKTPHYCCKHH BEKTOP CBETOBOM BOJIHbI Kome6eTCA B MJIOCKOCTH, 


| HepreHsuky Ap Holt mmockocTu paccesuua. B J, aeKTpuyeckHit BeKTOp CBeETOBOM BOJIHBI KOvI1e6- 
| NeTCA B WIOCKOCTH pacceAHHA. 
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irama — Bpuvvil03Ha CTaHOBATCA MeHee OTYCTMBO BbipaxKeHHbIMH. OHH pacuin- 
PAIOTCH, H MaKCHMyM HX WHTeHCMBHOCTH ABHTaeTCA B CTOPOHY WeHTpaJIbHO 
wHHuM. []pa HeKOTOPOM 3Ha4eHMM BA3KOCTH KOMMOHEHTH! HCyesaloT, H B CHeKTP 
I,- 4 [,-KOMMOHeHT OcTaeTca 6omee HH MeHee WHpOKaxH WeHTpaJlbHaA JIMHHA, 


“TO CorslacyeTcA C BbIBO,aMH TeopuH (°%) 
100% 
60 


60 


08 §{0cm" 


Av 


Pue. 1. 
cmekTpe cpeta, 


Typax 


Ha puc. I NOKa3aHO, KaK M€HHAe€TCA 


PacnpeqeneHue WHTCHCHBHOCTH B 
pacceasHHoro B TpHalleTHHe 
(7,-KOMNOHEHTa) TIpH pa3sM4HEIX TeMmmepa- 


i 
€ 
| 


| 
| 


O06 


OU 00 20°C 


Hl) 


Q 


Puc. 2. 3aBHcHMOCTb NOYyWMpUuHbl 
Ay jenonapHv30BaHHOrO paccesHHA B 
[ -KOMMOHEHTE OT TeMMepaTypbl 


PpactpefemeHve HCTHHHOM HHTCHCHBHO- 


cTH /,-KOMMOHEHTbI pacceAHHOrO CBeTa B TPHalleTHHe JIA Tpex Temlepartyp. 


Ha puc. 2 ormoxKeHa B yHKIHN 


TeMilepaTypbl NOJyWHpHHa JIMHHH B 


J .-KOMNOHeHTe. Ecau CunTaTb, YTO MPOMCXOXKMeHHe KPblla HOCHT YHCTO pesaKCa- 


% 


Puc. 3.. 3apucumoctb Kosdbunnenta jeno- 
JAPH3auMH pacceAHHOrO cBeTa OT Temme- 
paTypbl. OP) — WeNOMAPH3alHA B WeHTpe 
HECMCLICHHOM JIMHHH; 1,25 — Jenouapusa- 
WMA Ha paccTtosHHH 1,25 cm! or wexTpa 
HeCMCIICHHOH JIMHHHM; a — KoadpiulHent je- 
NOJAPH3aHH peseeBcKOrO pacceAHHA cBe- 
Ta, H3Me€peHHbIH B cBeTe A 4358 A 6e3 Ze- 
TaJIbHOrO CMEKTPaJIbHOrO pa3OKeHHA pac- 
cesHHOrO cBeTa (m0 pa6ore (2)) 


ILHOHHbIA XapakTep, TO BpeMA pewlaKCca- 
wuu + = 1/2c7Av (Av — nomymupHna B 
cm‘) MeHsetcn oT t = 2-10" cex. Je 
ize Od Ons CCK, 

Ha pune. 3 HaHeceHbl JaHHble JIA TeEM- 
NepaTypHOH 3aBHCHMOCTH KoOadppueH- 
Ta JenomApH3aluH pacceAHHOrO cBeTa’ 
B MaKCHMyMe JIMHHH pacceaHHA py Hi 
Ha paccroaHuu 1,25 cm? oT MakcuMy-’ 
Ma (1,95. Jit CpaBHeHHA Ha TOM Ke 
rpaduke MpuBexeHb! TOUKH WA CyMMap-. 
Horo KOsPPuUveHTa Teno ApH3alHu no, 
daHHpi (1). 

IIpu yacrore 1,25 cm npw HH3KHx, 
TeMilepaTypaX MHTCHCHBHOCTb KDpblJla. 
HMYTOwKHA. Bonee fasekwe yuacTKH 
KPblJla@ MO%KHO CUHTaTb MpakTH4eCKH | 
oTcyTcTByroulwMu (> "), KoadduunexT 
JeNONAPU3aWHH 1,2, MpakTHYeCKH He 
3aBHCUT OT TeMNepaTypbl H paBeH °/,, 
4TO COOTBETCTBYeT KODPPHIUHEHTY Jeno- 
JIAPH3alH CBeTAa, paCCeAHHOLO Ha (ply K- 
TyaluAX AHH30TPONHH pu Bosbyxe- 
HHH C e€CTECTBEHHBIM CBeTOM (°), | 


HHaye Bexer ce6s p, (pc. 3)—OH CHbHO BOSPacTaeT IPH NOHMXKeHHU TeM- 
MepaTypbl, YTO ECTECTBEHHO OODACHACTCA CyKeHHEM JeNOJIAPH3OBaHHOrO KPbI- 
Jia JIMHHH Pesea Ww MaleHHeM MHTeHCHBHOCTH cBeTa, paccestHHOrO Ha (pblyKTy- 


auuAx MJIOTHOCTH. 
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OctaeTca NloKa HeBBIACHeHHBIM, TMO¥eMy B HaleM ONbITe c TpHalleTHHOM B 
CTEKOOOPasHOM COCTOAHHH He HaOOJalOCcb TOHKOM CTpyKTYPbI AMHMM pacces- 
HUA, XOTA TOHKAA CTpyKTypa HaOslOJalacb B KBapleBom crekuie (!°). 

Ha ocHOBaHHH NOJIYYeHHIX 3/eCb SKCIEPHMCHTAJIbHBIX JaHHbIX MOXKHO 
MPHHTH K BbIBOLY, YTO KpbWIO WHHHM Penea (enonApu30BaHHoe pacceaHHe) 
MIpW lNepexofe OT %KMAKOrO COCTOAHMA K TBepOMY aMOpdHOMy He HcuesaeT, 
KaK 9TO HMECCT MeCTO IPH Mepexoye OT KUAKOCTH K TBEPAOMy KPHcTawIM4eCKO- 
My COCTOAHHID, a JIMUIb CyKaeTCA, YMeHblllaeTca ero NoyWIHpHHa. CyMMapHas 
AeNONAPH3allUA paccesAHHO"O CBeTA IPH Mepexoye K aMOpdbHoMy TBepsomy cocTo- 
AHHIO BOspactaeT ('), YTO O3HaYaeT YBeEMYeHHE JOM AenoMApusoBaHHOrO pac- 
ceAHHA B OOWLEM MOTOKe pacceAHHOrO cBeTa. 

TaKHM OOpasom, Bce OMnbiTHble (pakTbl, NOMY4eHHbIe 3eCcb, a TaK2Ke H3BeCT- 
HbIe paHee, MO3BONAIOT CelaTb BBIBOL, 4YTO TeOPHA pacceAtHuA cBeTa 
BXKMIKOCTH B OoObUIeH Mepe aaKBaTHa ABJICEHHIO paccedHHA B cTeKIAaX, 
GeM TEOPHA pacceAHHA B TBEPAOM Tele. OMHAKO KOJIHUeCTBEHHOe CorsiacHe, M0- 
BUJMMOMY, MOXeT ObITh B 3HAUHTEJIDHOH Mepe YJIYULIeHO, CCIM BOCHOIb3O0BaTbCA 
KOPPeJIANMOHHOH TeopHet, pa3sBuToH C. M. Ppirospm (4) B npHMeHeHHH kK 
CHJIbHO BASKHM XKHAKOCTAM H cTeKJIy. C [Pyro CTOPOHbI, HeOOXoAuM TeopeTHye- 
CKHM y4eT ABJICHHH,MpuBeAUIMX K PaCCeAHHIO CBeTa, He OMMCbIBAeMbIX KOppe- 
AAWHOHHOH Teopven (4, 11). [IpoBecru pacuer KoadpuuNeHToB paccesHua R 
no (*, 1") moka He MpefcTaBAaeTCA BO3MOXKHbIM, TaK KaK He BCe MapaMeTpHI, 
BXOJAllMe B POPMYVIbI TEOPHH, HalieHbl U3 9KCMePHMeHTAa. 


MusnyeckuH uHcTuTyT um. IT. H. JIe6eqepa Tloctynus10 
Axayemuu Hayk CCCP 3 XII 1958 


) UMTHPOBAHHAA JIMTEPATYPA 
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Jloxuagn Akagemun nayr CCCP 
1959. Tom 125, Ns 2 


PH3HKA 
A. H. AXHE3EP 


OB OTPA)KEHHH JJIEKTPOMATHMTHBIX BOJIH TYPHUKETHbIM 
COEHHMHEHHVEM 
(I1pedcmasaeno axademuxom M. A. Jleonmoeuuem § XII 1958) 


PaccMoTpuM CorslacOBaHHOe TYPHUKeTHOe COeMHeHHe, B Iviewd J WU 3 KOTO- 
poro BKJIOUCHbI OTpaxKaioulve mopman (prc. 1). Byyem mpeAnonaratb, 4To 
coequHeHve He uMeeT oTepb. B BomHopowax 1 — 4 pacnipocTpaHsIoTCa BOJIHbE 
Tuna TE), a B WMHHApHyecKOM BOuIHOBOZe — BouHEI Tuna TE,,. Hanpassenua,, 
o6o3HayeHHble cTpesikamu 5 vu 6, onpefemsioT Be Oa3HcHble MOApH3allun. 


Martpully pacceaHua JIA TaKOH CHCTeMbI HeETPpyAHO MOJIYYHTb U3 MaTPHILbh 
pacceanua (1) TypHHKeTHOrO CoeAMHeEHHA 
81 Sy S2 
by 0 ou 0 oe V2 0 ay | 
Si Sj S2 
bo 5} 0 > 0) 0 yo: ag 
s Ss 
Palomas. Rap MONOD ryt na cose tO me d 
= } 
8 Ss S2 ’ ( é 
b im OT Bans Siig rics 
4 D) D 0 V3 a4 
S2 S 
b ee 0 tee 0 (0) a 
5 V5 yx 0 5 
S2 
b Op 90) fate nn. 0 0 ag | 
6 V5 0) T= 6 


BBeAA MONOJHHTCIbHbIe COCTHOWMeHHA MeXKLY aMMJIMTyLaMH Q@; NajlarwulHxX BOJIES 
M aMIVIuTyamMu 0; OTpaxXeHHbIX BOJIH B Mvewax i 
M3: 


QqQ= bT;, (= Le 3: 2) 


rae [; = e'* — xoacbbuttuenT oTpaxKeHua nopuins: 
B COOTBETCTBYIOULEM Tyleye; Sy HW S_ — COOCTBeHHLIE 
3HaY€HHA MaTpHIbI paccesHua, | s,| = | so| = =1. | 

Tlepexoya kK cucTemMe u3 6 ypaBHeHHii, CBA3bI- 
BalolllMX Mmajlaoulve UM OTParxKeHHble BOJIHbI, H MCKJIIO-} 
ya W3 HUX BeJIMUMHbI, OTHOCHIIHeca kK Mvieyam | 


wu 3, mowyuaem 4 ypaBHeHua, KOTOpble CHOBa MOryT 


Puc. 4 OLITb ipefcTaBJleHbl B MaTpHuHOM cbopMe: 
1 62 ! | | 
Bap oe | pe hich Ladner) tie | 
Le re eared PERT 2 =) | Veal ih | 
32 2 \ aay KORN 
ba ay ely) I (Ti + Ts) “2 (?,—1,)! = a4 | 
ase yRe es parma ez fe aeee 2 ;2V2 { 72 ql 3 | 
Me irs 
b — i De hein | 
5 ee er: ae (Ty Ms)! 5) (i + Ts) 0 a5 | 
PAW ces) eS Se | 
be S2 | S2 1 I 
re a Raney is xv toni ala 
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| Tlonaraa sg =1, 4To Bcergqa MoxeT ObITb ClemaHo IIpH COOTBETCTBYIOLLCM 
BbIOOpe MOCKOCTef OTCYeTa, H HaksabIBAA JOMOMHUTeMbHO ycuOBHe corvaco- 
BaHHA, T. €. PaBCHCTBa HY.IIO JMarOHaJIbHbIX 3JIEMeCHTOB, MOJIy4uM 


be | 1 Rete | a> 
Oe af 
ba = cS avon hoe a4 (4) 
bs Vo Dae ‘ : ap 
be ies as 


Tae T=Tys; = e*1. 

Higa YaCTHBIX CJlyuad MOJyYeHHOH MaTpHUbl paccesHua, a uMeHHO [= | 
u I= j, coorsercrByloT ONHCaHHBIM B sHTepaType (2) MpHMeHeHHAM TYpHUKer- 
HOrO COeMHeEHHA JIA H3yueHHA HM npvema 
BOJH C JIWHeHHOM UM KpyroBOH MosIspu3a- a 6 
mei. B meppom cayyae matpulla pacces- 5-6 


| 4 
‘HAA UMeeT TOT Ke BUA, YTO M Y corsa- | | 1 
‘COBaHHOrTO §=yBolHorOo)§6TpoliHMKa, ecJIM Mo- 

6 oD) 


'Iapusaunam 5 u 6 conocrasuTs new E uH H 2 4 
ABowHOorO TpolnuKa (puc. 2a). IIpu T= j 

‘Wesecoo6pasHo paccMaTpuBaTb B nieve 5—6 in| 2 ‘a © 
‘BOJIHbI C MpaBoH HM JIeBOH KpyroBOH MOVIA- 5-6 
‘pusaluel. Ec BBecTH B LMJIHHApHyecKoM Prese. 


BOJIHOBOJe BMeCTO Oa3HCHbIX NOMApH3allnit 
dM 6 KpyroBylo MpaBylo H KpyroBy!o JeBy!0 
‘MOApHsaunH, TO MaTpHila paccesHua mpwoOperaeT BUI 


ie bee te CG) 


Date TTP 
1 
COOTBETCTBYIONIMH CxeMe puc. 26. 

; PaccMoTpuM Tellepb culyyali, Korfa B Muiewn 2 u 4 TYPHMKeTHOrO CcoequHe- 
“HUA TakoKe BKJIOYUeHbI OTParkalouve MOpWIHH C KOSPPHUMeHTAaMH OTparkeHHA 
IT, = e/, T, =e/*. JIpu stom Oyzem 
lipefnosaratb, YTO NOJoxweHve NOpunelt 
I u 3 mno-npexHemMy yfOBJIeTBOpsAeT 
ycnopuio T, +P; =0. Yuntpwasa co- 
OTHOWCHHA MexKY MaatoulMMu U OTpa- 
2KCHHbIMH BOJHAaMH B Tvievax 2 u 44u 
IIPHMeHAA  OMMCaHHbI BbIIMe Mpvem, 
nowy HM 


Tr? (C2 +Ta) iP (P2—Ta) 


Puc. 3 (5) 


[lockoubky coeqWHeHve He HMeCT NOTEPhb, 9HEPUA OTPaKeCHHOH BOJIHDI paB- 
Ha 9HeprHn Mafaroulel uv MaTpHna paccesuusa (6) yHutapHa. OOosHayHM NOMA- 
pu3auHio MagaiowleH BOHEI d,;/dg = P, a MOJIAPH3auHIO OTPaxKeCHHOH BOVIHDI 
b;/b, = 9. Mlonapusayun p u g CBASaHbI ApOOHO-MHeHHDIM TIpeoOp a30BaHem 


PT? (e+ T2) p + T (l2 — Ta) (6) 
CT (l2—T4) p + 2 + ‘V) ; 


BBMy yHHTapHOCTH MaTpHubI (5) mpeoOpasoBanue (6) MoxerT ObITh NpecTaB- 
eno Bpallenvem ccbepst Pumana BOKpyr ocH, mpoxoysuleli uepes ee uenTp. Jas 
39TOrTO Kamat TOUKa p = Qs/de6 MNOCKOCTH Xy PacCMaTPHBaeTCA Kak CTepeo- 
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rpaduyeckan mpoekuua TouKH P cceppi (puc. 3). IIpu stom, kak MoKasad He- 
wax (8), cnenqys Ilyankape, yrom mecta 2a 4 a3HMyT 23 TOUKM P HMeIOT NPOCTOk 
TEOMeETPHYeCKHH CMBICI, a HMeHHO « =arc tg 7, rye r — OTHOLIeHve OCceH S/1MN- 
ca NOApHsalun, a 8 — yroul HaksOHAa OoJIbWIOH OCH SMMNCa NOJApMsalluH. 

ToukaM 93KBaTOpa ciepbI COOTBETCTBYIOT UHCTO JIMHEHHbIe NONAPHsallun, 
B TO BPeMA KaK CeBePpHOMY HM IOX%KHOMY TOvOcy — IIpapad UM JleBad KpyroBas 
nouapusanun. IIpu sTOM BepxHeMy HM HMKHeEMY MOJTyWapHIO COOTBETCTBYIOT Hé 
ngjlocKkocTw z = 0 o6slacTH BHe WH BHYTPH CAHHHYHOrO Kpyra. 


Pune. 4 


IIpu m1060M BpallleHHH ciepbl HMeIOTCA Be TOUKH, MOJIOKeHHE KOTOPbIX He 
M€HACTCH—3TO NepeceyeHHA OCH BpallleHHA C MOBEPXHOCTHIO cibepbl H UX Ip 1 
‘KIM Ha MJIOCKOCTb Z = 0 (PUKCNYHKTHI MpeoOpasoBaHusA). OHM COOTBETCTBYIOI 
NOJApPH3alHAM, HE H83MeHAIONNMMCA MPH OTParxKeHHH, HW MOTyT ObITh HalieHbl Wg 
ypaBHeHHa (6), ecJIH BMeCTO g NOACTaBHTb Pp: 


Te.) (4 —T? 
ee a Pie as T4) —l= 0. (7) 


TlockonbkKy (uKCNYHKTHI JieKAaT Ha NPAMOH, MpoxoAuleh yepe3 Hayaso KO 
OpA HAT (Kak NMpOeKWHH KOHUOB AMameTpa cephl), H TaK KaK BcHUY (7) PyPs 
= —1, TO pi 4 pe BeljecTBeHHbI. Orciofa culelyeT, UTO OCb BpallleHHaA, neal 
CTBYlOllero Mpeoc6pasoBaHuw (6), JexKUT B MOcKocTH x0z. 

llyets. p= 0. Torza 


T2—T4 


aay | ff) er Once Pare Pe & | 
g= 1h rt ef (i:+7/2) tg 5 (8) 


TakuM O6pa30M, Ppa3HOCTbIO XOJa BOJIH, OTPaxKeCHHBIX OT Nopwineli 2 u 4, MOXHA 
BOSNeliCTBOBaTb Ha |g|, a arg q onpegeiAeTca NONO*KeHveM Nap! NopwHel | ! 
38 mpu ycnopuu Ti + Ts = 0. J 

Tlokaxkem Tellepb, Kak IPH 060 NOMApH3allHy pi, Nafatoulel BOMHDI NOVY: 
4HTb WOOy!0 Apyrylo Hallepey 3aqaHHy!0 NOMAPUsallMto gi OTPaxeHHOL a | 
Ilycrb B MuIOCKOCTH xy 3aaHbl ABe NPOH3BOMbHbIe TOUKH pr ¥ gi (puc. 4). IIpo 
BeeM Yepes HUX OKPyXHOCTh K1 C WEHTPOM Ha OCH x M NpOBeeM Yepes Haya 
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; 
KOOPAMHaT OKPyKHOCTh Kz EQMHMYHOFO pasuyca € WeHTPOM Ha OcH y. Oxpyx- 
HOcTb Ke OyweM paccMaTpHBaTb Kak ceyeHHe cibepbl puc. 3 mmocKoOCcThIO xO0z, 
-COBMELLEHHOe C MIOCKOCTbIO xOy. CoeqnHad TOUKH A x Az cQ, Halizem Mametp 
B1B2 OKPpyXHOCTH, 10 KOTOpoH ABuXxKeTCA H306paxKeHHe TOUKH p, Ha cchepe npH 
ee BpallleHHu. Ocb Bpallenua MN npenctaBiseT Nepnen_ukyJap, OMNyuleHHbIti 
M43 WeHTpa OKpykHOcTH Ke Ha npsamyto Bibs. IIpoekunu m un KOHWOB ocu MN 
ABJIAIOTCA (PUKCHYHKTaMM MpecOpasoBaHuA, NepeBoAMero TOUKY Pp, B G1. 
J\1A TOrO uTOObI ONpPeLeMHTb HEOOXOLMMbIE NOMOKeHHA NopmHei J, 2, 3 
u 4, MocTaTOuHO paccmoTpeTb, Kyla NPM TakOM WpecOpa30panHu epexoluT 
‘Touka O. IIpopenem npsmyto OC napannenbuo BiBs u Halifqem mpoeKHIo c 
Touku C, Ha orpesKe Oc Kak Ha AMaMeTpe NocTpouM OKpyxkuocTb Ky, mpencrTas- 
JIAIOULyIO TpaeKTOPHIO MpoeKUHH O TOUKH O Tp Bpalllenuu ccheppl. Ja Toro 
YTOOLI OTOXKHTb PaccTOAHHe, NPOXoLMMoe TOUKOH oO NO Ayre Ky, HaxoxuM yron 
NMOBopora ciepbl, COOTBETCTBYIOWHH NpoeKunH pimqi. JA sToro cTpouM ceye- 
Hue Ks ccieppl nuockocTb1o BiBe. TouKe pi cooTBeTcTByeT Ha ccbepe TouKa 7”, 
JlexKalllad Ha Nepeceyeuuu mMatocKoctet BiBz uw QS’, a Touke gi CooTBeTCTBYyeT 
Touka 7. IIpoextupya Touku T u 7’ Ha oKpy2KHocTb Ks, HaxXOAMM HCTHHHBIIi 
-yrom nopopota VO’U. Tlopopayupaa VO’U fo copnanenua V u Bj, Haxoqum 
oOpaTHbm moctpoenuem U’T"S'’ Touky pz HU, MPOBOLA OKPYyXKHOCTb mpe, 
-olpeyesinem Ha Mepeceyenuu c Kg HCKOMY!IO TOUKY 


R =el, +412) tg fees 


XapbKOBCKHH YrocyapCTBeHHbIM HHCTUTYT Tloctynuso 
Me€p HW H3MEPHTeJIbHbIX NpHOOpoB 3 XII 1958 
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40 (1955). 3 G.A. Deschamps, Proc. Inst. Rad. Eng., 39, Ne 5 (1951); G. A. Des- 
champs, Proc. Sympos. on modern network synthesis, 1952. 
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Jloknxagn Akagemun nayrk CCCP 
1959. Tom 125, Ni 2 


DU3HKA. 


‘“Unen-Koppecnonzent AH CCCP C. H. BEPHOB, A. E. UYMAKOB, I. B. BAK YJIOB 
wv tO. H, JOFAUEB 


M3Y4UEHHE 3EMHOrO KOPHYCKYJIAPHOFO H3J1Y 4EHHA 
W KOCMMYECKHX JIYYEN NPM NOJIETE KOCMHYECKON 
PAKETDI 


i 

Ha 6Oopry KocmuyecKoH pakeTbl, CTapToBaBleH B HalpaBjeHuH JlyHpl { 
2 aupapsa 1959 r., Oblma ycTaHOBeHa allMapaTypa JIA perucTpalluu KOCMH4¥e-; 
CKUX Jyueli MH 3eMHOrO KopnyckyJIspHoro u3iyuenna. lox noceqHHM MbI NOHH- 
M@eM MOTOKH ObICTPbIX 3APAXKECHHbIX YACTHI Ha OOJIbWIMX BbICOTAaX, WIA KOTOPbIX 
MarHuTHoe noe Semiu OGeCMeyYHBaeT TAK Ha3bIBAeMYyIO “MarHHTHY!O JIOBYLIKy», 
Onarolapa vey 2TO M3 YyYeHHe O61aaeT OTHOCHTEJIbHO BbICOKON HHTCHCHBHOCTBIO. | 
Annapatypa, yCTaHOBJeHHad Ha KOCMHYCCKOH pakeTe, NpecleqoBasla Web 10 
BO3MOXKHOCTH OGeCCNeEYHTh MOMyYeHve JaHHbIX MO OOOMM yKa3aHHbIM Bonpocam. 
Perucrpallua 4acTHll OCYIUIeCTBIAIaCb C MOMOMIbIO ABYX cueTuHKOB Telirepa u 
UBYX CIMHTHJVJIAWMOHHBIX CueTUHKOB. Cueruuku Telirepa umemH pa3mep | x 
x5 cm u 1,8 x 10cm. Crenku cuerunkos TeHrepa BbINOJIHeHbI H3 Hep2KaBerouleH | 
cTaim TomuHHon 0,1 mm. IlocraHopka AByx cueruukosB Telirepa, KpoMe KOHTPpO/# 
3a IpaBHJIbHOCTbIO paOoTH! OOONX MpHOopoB, MpecseqoBata Web MOMYYUTS 
6oulee BbICOKYIO TOUHOCT H3MepeHHH B WHPOKOM J\Mana30He H3MCHeCHHA HHTeH- 
CHBHOCTH. ; 

Tlepppilt mpu6op ¢ CHHHTHJIJIAWHOHHBIM CU€CTUHKOM MO KOHCTPYKUAU ABIIA- 
CA pasBHTHeM IpuHOopa, MpHMeHeHHOTO HaMM Ha TPeTbeM HCKYCCTBeHHOM CIlyT- 
HuKe Seman. JlereKTOPOM CyYXUJ WHIMHApHyeckuH KpucTad woucToro HarT- 
pus pasmepom 39x40mm. H3mepsnocb uncsio coObITHH C Moporamu nO 2Hep-; 
rua: 1 — 45 x9p; I1—450 kas; I11—4,5 Msp wu 1V—cymmapHas nouusalna. 
NPOW3BOJMMad B KpHcTase. Bo u3s6exKaHve HeMHeHHbIX HCKaxKeHHH ompeye-_ 
JI@HHE HOHH3ANHH MpOH3BOAMIIOCb NyTeM H3MepeHHA He AHOAHOTO TOKa, a TO- 
Ka ONHOTO H3 CpeMHHX AHHOOB. 

O6a cuetunka Telirepa M NepBbId CUMHTHJVIAWMOHHBIM CUeTUMK HaXOQMJHC | 
BHYTpH O6o0uKH TOMMMHOH | r/cm? amtomuHHuA. Kpome Toro, oKomo0 20% now-, 
Horo TelecHOro yrula OblO IKPAaHHPOBaHO GOO/bIUIMM KOJIMYeCTBOM BeLeCTBA| 
(~10 r/em?). Bropot cUMHTHIIAUHOHHBIM CueTuHK Obl pacnomoxKeH BHE 2Kpa-| 
HUpylolleH o6o0uKH. CUMHTHIIATOp TomUMHOH 0,3 r/cm? Obl 3aKDPBIT CO CTO- 
POHbI CBOOOAHOTLO MpOCTpaHCcTBa aJIIOMHHHeBOHK PouIbrok TOMO 7u(1,9 mr/em?).. 

B JaHHoM mpHOope nmpousBolNsI0Cb H3MepeHHe TOJIbKO CYMMaPHOH MOHH3A- 
uuu. B cayuae perucTpallMv NOTOKa 9JICEKTPOHOB C 2HEPprHAMM B HHTepBase 
100—1000 k9B noka3aHuA MpHOopa AaBasu Obl MOTOK 2HEPruu, HeECOMOM STHMH 
yacTHUaMu B TeleCcHOM yrse 1,8 crepay. OekTpoHuKa BCex MpHOopos (ycnH-| 
TeIM, MepecueTHble CX€MbI H SJIEMeHTbI COrIaCOBaHHA C TeleMeTpveli) OblIa BbI- | 
MOJIH€Ha C MOMOMbIO MOJYNPOBOAHUKOB. Paspeiiaioulad CmocoOHOCTb mMepecuer- | 
HBIX AueeK cocTaBlana 104 cex. | 

B HacTosulehH cTaTbe OyAyT H3JIOKeHLI Pe3yJIbTAaTh! NpelBapUTebHOH 06-| 
paOoTKH JaHHbIX, OTHOCHIMecA K JuanasoHy paccroanui 8-150 Cc. KM 
OT WeHTpa Semuu. 

l. WpoctpaHcTBeHHOe PacHhOMOKeCHUe BZ3OHH. BEE 
cOKOH UHTeHCHBHOCTH. IJlocKoNbKy ABHxKeHHe YaACTHIL OMperc- | 

| 
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Puc. 1, Tpaext 

BpemaA Moveta | 

{ B kauecTBe Mep! 
HHTHBIe CHJIOBbIE 
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Puc. 2. 3aBHCHMCCTbh MHTCHCHBHOCTH OT BEICOTH! Mometa. R — pa 
€ MOporoM CCOTBETCTBEHHO 45 wes, 450 K9B HW 4,0 Mos. Temm cu 
Kpuctaana (19 cm’); /V —cyMMapHad HOHM3allHA (MONHCe 9SHepr 
cuetuuka Telirepa. Uncno nmnysbcoB OTHECeHO K e2HHHNE NOW 
Tloxa3aHua o60vX CueTUHKCB HaxOgsTCA B xopowem corsacuH. TI 

mMasioro CueTUHK 


100. 


HM: 1G% 


)puA JBWKEHNA PaKeTbl B PeOMAFHUTHBIX KOOpAMHaTaX. (BAOuUb |TpaeKTOPHH yKasaHO 
MOCKOBCKOe) H HHTCHCHBHOCTh (BePTHKaJIbHbIe MHMH, OMMpatomlMecs, Hal TpaeKTOpHw). 
| HHTCHCHBHOCTH OTMOKeHAa CyMMapHaa vOoHMsalNA (JV). Ha pucyHKe\ us0Opaxenbl mar- 
JIMHMN, TepeceKatomyne MOBepXHOCTb SeMJIM Ha reOMaFHUTHBIX LWUpOTax Koh GS, (GO), GS, 
© Toye TIpHHATO Modem AMMONIA C KOOPAMHaTaMH TreoOMarH¥THOrO jfMoOca 78,5° Cc. WI. 
saMH OOO3HAYeHa BHYTPeHHAA 30Ha, WITPHXOBKOM — BHeLHAA. Tycrota, iT puxoBKu Waet 
<CTBeEHHOe MpefcTaBseHHe O pacmpeeJIeHHH HHTECHCHBHOCTH BO BTOPOHM 3OHe 
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xcTOAHHe Jv Wentpa seman. J, J], I]] —tTemncuera 
Ta OTHECEH K C2 MHULe NIOWAaLW Nonepeukoro ceveHuaA 
\BbIZedeHHe B KpHcTame B 1 ceK.); V — noKasaHua 
aj monepeunHoro ceyeHHsi cueTunKoB (4 u 15 cM?). 


HM OONbUIONK HHTEHCHBHOCTH HCMOMb3OBaHbI AaHHble 
1 


JIACTCA MATHHTHBIM NOJI€M, TO ECTECTBEHHO MpeACTaBUTb Pe3yJbTATbI H3MePeHHA 
MHTCHCHBHOCTH U3/IyYeHHA He B reorpaduyecKux, a B TeOMaHHTHBIX KOOpJN- 
Hatax. Ha puc. | noka3aHa TpaeKTOpuA ABHXKCHHA PAaKeTbI OTHOCHTEMbHO 3eM- 
HOrO MarHuTHOTO Moa. 

M3 puc. | BaqHO, ¥TO MaKCHMyM MHTeHCHBHOCTH JOcTHraeTca Ha paccTosAHHH 
~26 000 km or weuTpa 3emau. Ha paccrosnunu 55 000 km nHrencuBHocTb 3eM- 
HOTO KOPNYCKYJIAPHOO H3yYeHHA MpakTHYeCKH CTaHOBHTCA paBHOli HyvII0 

(ume OyeT noKa3aHo, 4TO OcTaloMjadca B STO! TOUKe HOHMB3allUA, KOTOpad He 
‘M3MeHAeTCA B TeyeHHe JaslbHeHWlero moeTa, WeHKOM O683aHa KOCMM4eCKHM 
wyuam). 
 QOuesyaHO, 4TO HHTeHCHBHOCTh onpeeiaetca He TOMbKO paccTosHHeM Jo 
WeHTpa Sem, HO B H€MeHbIWel CTeMeHH HM TEM, Ha KaKOM 43 MarHUTHbIX CHJIO- 
BbIX JIMHHH MpoucxogxuT usmepenue. IlocKkobKy JBHKeHHeE YaACTHIL JoOmKHO 
MPOHCXOJMTb MO CHHPasIM, HaBHBaIOWleHCA BAOb CHJIOBOM JMHHM, TO, 3HaA HH- 
TeHCHBHOCTb B H€KOTOPOH TOUKe AaHHOM JIMHHM, MOXKHO CeaTb HEKOTOPHIe Ka- 
YeCTBEHHbIe 3aK OUCH A OO HHTCHCHBHOCTH B APyrux ee TOUKAaX. Tak HampuMep, 
M3 TOO PakTa, UTO HHTCHCHBHOCTD Ha CHJIOBO WMHUH 70° * B TOUKe MepeceyeHHA 
ee c TpaekTopuel pakernl (R = 53 000 km) 61H3Ka K HYJIIO, CleLyeT, 4TO BAOIb 
Bceli STOH CHJIOBOH JIMHHH HHTCHCHBHOCTb Tak2Ke 61M3Ka K Hy. IIpu sTOM MBI 
—pefnoslaraeM, 4TO 4YaCTHIbI COBepmwaloT KONeOaHHA BAOb CHJIOBLIX JIMHHE 
CHMMe€TPHYHO OTHOCHTEJIbHO IKBATOPHabHOM MVIOCKOCTH. 
QOKCHEPHMEHTAJIbHBIM JOKA3aTEIbCTBOM STOFO MpeANOMORKEHUA CMYXKUT POCT 
HMHTCHCHBHOCTH BAOIb JaHHOH CHJIOBOH JIMHHM MpH MepeMeleHHH OT MaJIbIX BbI- 
coT K OoubuiMM. Tak HalpuMep, HHTeCHCHBHOCTH B pa3HbIX TOUKaX CHJIOBOL 
Juunu 60° zna Bpicor 400, 1800, 5600 u 14 000 km Haq nopepxuoctbio 3emuIH 
oTHocatca Kak 1 : 20 : 200: 700 (qaHHble Aa MepBLIX ABYX BbICOT NOMYUeHbI 
Ha TpeTbeM CIyTHHKe). 
| Takoe H3Me€He€HHe HHTCHCHBHOCTH BJOJIb CHJIOBOH JIMHHH MoKa3biBaeT, YTO 
_MOTOK 4aCTHIL He HallpaBJIeH B OJHY CTOPOHY; BO BCAKOM CJly4yae, NOdaBAOULaA 
| JOA UACTHIL HCHBITHIBAeT MOJHOe OTParKeHue NPA NpHOMM2xKeHHH K Semule UH COOT- 
| BETCTBEHHO COBepiiaeT KONeOaHHA H3 OLHOFO Nowyuiapusa B Apyroe. IIpu 3sTom 
KOIeOaHHA C MCHbIIMMH aMIWVJIHTYAaMu MpeAcTaBJIeHbI OOJIbUIMM YMCJIOM 4acTHI. 
_Tlocmequee Moxer HaliTH OObACHEHHE B TOM, YTO BPeMA 2KH3HH HM COOTBETCTBEHHO 
/cbakTop Hakonmenua yOblBaer c pocTOM aMMIMTYAbI (B YACTHOCTH, H3-3a NOrwO- 
UleHHA B Oovlee MOTHBIX COAX aTMOC(pepEt). 
| B Hallux 9KCIepHMeHTaX, BbIMIOJIHCHHbIX Ha TpeTbeM CiyTHUKe ('), Oblvio 06- 
| Hapy2KeHO, 4TO 3eMHOe KOPMYCKYJIApHoOe H3/yyeHHe CeMyeT pa3seMTb Ha [Be 
30HbI, OTJIM4AIOWHeCA KaK MO CBOeMY MpOcTpaHCTBeHHOMY PpacmoJIO*KeHHI0, TaK 
wm mo cocraBy uacTull. IIpuMeHuTenbHO K OTHOCHTe/IbHO HeOO/bUIOM BBICOTe 
| nowera CIYTHHKA 3TH 3OHbI ObIIM Ha3BaHb! NOJAPHOM WM 9KBaTOpHaJbHON. IIpu 
| paCCMOTpeHHH ABJICHHA B MpocTpaHcTBe Ha 3HaYMTEMbHbIX PaCCTOAHHAX OT 
| 3emuM Harssaquee Obiuio Obl Ha3BaTb 9TH 3OHbI BHYTPeHHeH H BHeuHeH. panna 
| 9KBaTOPHaJIbHOH (BHYTPeHHel) 30HbI mpoxogzuT mpu Bpicote 1000 km Ha mu pote 
| 45°, Ww eCTeCTBeEHHO JONYCTHTb, 4TO CO CTOPOHbI OOMbIIMX BbICOT FpaHHlly ITOK 
| 30HbI OOpasyerT cuoBad HHUA 45°. J 
| Viz puc. | BuqHO, uTO TpaeKTOpHA PakeTbI HUTAe He NepecekaeT BHYTPeHHeH 
_30nbI. Hi qelicrBuTembHo, Kak Oy eT 10Ka3aHO HUE, MPpHOOPbI KOCMHYCCKON PakeTsl 
_ HM B OJJHOM yuacTKe €e TpaeKTOPHH He 3acpHKCHPOBaJIM YaCTHL BLICOKOH SHEPrHH, 
| XapaKTepHbIX JJId BHYTpeHHeH 30HbI. **. 
| C Apyroli cropoubl, CocTaB M3/1yYeHHA OKasaJICA BECbMa O/IM3KHM K TOMY, 
- KOTOpHIi HaGMOMasICA Ha TpeTbeM CIYTHHKe B NO/IAPHBIX paliowax. B ompire 
Ha cnyTunke Ha BpicoTax 400 u 1800 km Hamu Oplla OO6HapyxeHa OBONbHO pes- 
Kad TpaHHlla MOMAPHOM 30HbI BbICOKOM HHTCHCMBHOCTH Ha WMpoTe ~59. U3 


* CymoBy!0 JIMHHIO MbI Oyfem OOO3HAAaTb TOM TeOMarHHTHOM WIHpOTOH, Ha KOTOPOH OHa 


jlepeceKaeT MoBepXHOCTb SemJH. } 
** J TyMU YaCTHIaMH BO BHYTpeHHeH 30He ABJIAIOTCA, NO-BHAHMOMY, MPOTOHBI, BO3HHKa- 


 4oulHe 3a cueT pacniayja HeliTponos (cM. (4). 
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puc. | MoxHO BUseTb, YTO H TIPU MoMeTe KOCMHYCCKON PaKeTbl Ha BBICOTE YE OKOJIE 
7000 KM MpH npHOlM2KeHuM TpaeKTOpHH K CHIOBOH JIMHHH 55° HaGs10qaercs 
TCHJCHUMA K YMCHbIMeHHIO HHTCHCHBHOCTH. TakuM OOpa30M, BHELIHIOIO 30HY 3e€M 
HOrO KOPIMyCKyJIApHOrO U3lyYeHHA CueLyeT NpeCTAaBMATb pacnioJloxKeHHOI 
B IIpOcTpaHCTBe M@XKAY CHOBLIMH MHAAMH ~50° nH ~67°. MaKcuMadibHand HH 
TCHCMBHOCTh HaOslOaeTcaA Ha cuoBoH mmHuH ~ 62°. 

2.CocTaB H3NYYeCHHH BO BHEMHEH 30HE BECO 
Koh wuTenHcuBuHocrTnh. Ha pue. 2 npescraBleHbl MOKasaHuA MpHOopor 
B 3ABHCMMOCTH OT paccTOsHUA Jo WenTpa Seman. Ja KpuBblx J, //] u V BBeleH: 
MOMmpaBka Ha MpOCueTbI C HCMOJb30OBaHHeEM TpafyHPOBOK, BbINOJIHEHHBIX Mepe? 
galycKoM. B o6sacTtH MakcumMyMa Temm cuera io KaHanam J, J] u V Onn30% 
K HacCbIllleHH1I0, TaK 4YTO NoMmpaBKa Ha Mpocyerbl CTaHOBUTCA HeompeyeeHHOH! 
HW B STOH OOaCTH KPHBbIe OOPbIBAaIOTCA. 

TlockombkKy CieKTp HMMYJIbCOB B CI[MHTHJIJIAIMMOHHOM CUCTYUMKE OKa3avICcs 
OUCHb MATKUM, a paspellaromjee BpemaA AUCKpHMMHATOPOB Oblwio 10% cek., T¢ 
IIpH OMpemeseHun CHeKTpa HeEOOXOAMMO YUYHTHIBATb BO3MOMKHOCTh HaJlOMKeHHs 
HMIIYJIbCOB BO BDPeMeHH. 

Ucnomp3ya yuactok 40-50 Tric. KM, MOXKHO NOJyYHTb TaKHe OWeHKH MIs 
cnextpa: N (>45 x9s) : N (>450 Kas) : N (4,5 Mas)= 1: 10: 10%. Ore 
JaHHble H COMOCTaBJICHHA TeMMa CueTa MH MOHH3ALM y2Ke MOKAa3bIBaIOT, UTO OCHOB: 
Hah “aCTb SHEPIHH, MafarouleH Ha KPHCTa, NpHHaiexHT PeHTTeEHOBCKUN 
aiyyam c 9Heprvueh ~ 100 K9B usin MeHbUe. JlambHeluiee yrouHeHHe CMeKTpa MO: 
%KeT ObITh OCYIUIECTBIICHO MYTeM MpHBIeYeHHA aHHbIX MO CueTYHKY Teiirepa: 
I]pu rpaqyuposke B OOslacTtu 9HepruH 20—100 k9B Halll CUeTUMK MOKa3aJl CpaB 
HUTeJIbHO C H3MepeHveM HOHH3aLHH (IV) Bo3spacTaHHe sPeKTHBHOCTH pH YMeHS 
IWe€HHH 2eCTKOCTH PeHTreHOBCKHX sy4eH. IlostomMy cooTHOWeHHe NOKa3aHHi 
cueTUHKAa WH HOHH3AUHH JaeT BO3MOXKHOCTh OWeHKH S*PPeKTHBHOH SHEPHH PeHT 
TeHOBCKHX JyueH. Ota olleHKa JIA Quana3zona BbicoT 40-50 Thc. KM Jae 
50—60 K9B. Takum o6pa30M, HOHH3allNA, Cco3qaBaeMad NO oO6on0"uKOr 
MIpOHCXOAMT 3a CUeT TOPMO3HOTO H3JIYYeHHA, CO3JaBaeMOrO MPH MOTVIOWeHH! 
3JIEKTPOHOB C 3HeprveH ~50 K92B B 9KPaHUPYIOleH aJIOMHHHeBOH OOO0UKe. 

Ha puc. 2 moxkHo ycmorperb yKa3aHHe Ha TO, UTO CIEKTP S9/ICEKTPOHOB He AB} 
JIACTCA MOCTOAHHBIM Ha Pa3HbIX BbICOTaX. OG ITOM TOBOPHT pa3JIHUHbIN XO Kpv 
BBX JV u V. B oOnacTH MakcumMyMa, Ha paccrosHuax or 11 fo 36 THC. KM oO 
WeHTpa Sem, OTHOMeHHe HOHM3ALMM HW UNCsIa OTCYeTOB CUeTUHKa YMeHbIlaeTcs 
uTO, KaK ObWIO CKa3aHO BbIINe, COOTBETCTBYeT YMCHbIICHHIO 2KECTKOCTH peHTre: 
HOBCKHX JIyueH. OlleHKa 2KeCTKOCTH MPH M@KCHMaJIbHO H3MepHMOH BeIMUMES 
cuera (Ha pacctosuun 12 000 u 33 000 km) maer sHauenue 25 K9B. 

TakuM OOpa30M, HMeeTCA yKa3aHHe Ha TO, UTO B CepeHe BHeIHeH 3OHbI! 
Pe NIOTHOCTh YacTHI, HanOoNbUaAn, sddPeKTHBHaAA SHEPuA ZIeEKTPOHOB MHHH: 
MaJIbHaad. Hamuuve noxbema kpusoli J] B palione 20--30 tric. KM He roBOpHt 
O NOABJICHHU YaCTHIL BbICOKHX 9HEPHu, Tak Kak TakOe NOBeeHHe KPHBOH O6b4 
ACHACTCH HAJIOMKCHHEM HMMYJIBCOB MPH TOM HHTeHCHBHOCTH, KOTOpad HMeeT Me+ 
CTO B MaKCHMyme. 

B oOmactH caMoro MaKCHMyMa OlleHKa 2XKeCTKOCTH MOXKET ObITb BbINOI-4 
HeHa IyTeM IIpHBJIeYeHHA aHHbIX BTOPOTO CIMHTHJJIAWHOHHOTO CcueTuHKa, 
OTOT WO eTuK =B  MaKCHMYM€ HTCHCKBHOCTH M3MePHJI MOTOK 9HeprHy 
2-10" oB/em? + cex- crepag. Tlorok sHeprum nog cioem amtomunua | r/eM’ 
(no Hannpim JV) pape 1,5-10° 9B/em?- cex - crepan. | 

CooTHOUleHve U3MePeHHEIX MOTOKOB SHEprHu ONpesenAeTcA BUJOM SHEprern- 
4ecKOro CileKTpa MaflaioujMx IIeKTPOHOB. I [pHHuMaxA BO BHHMAaHHe, YTO BTOPOT 
cueTUHK 9PekTHBHO PerucTpupyer ‘TOKO SuIeKTPOHbI C SHeprneli Combe 
50 -K9B, B TO BpemM# Kak 9¢PeKTHBHOCTh MepBoro cueTuHKa B JMana30ne 
20-100 k9B MeHAeTCA 3HAUNTeIbHO Cabee, MOXKHO CenaTb OlleHKy BH a cneKTpa: 
B YKa3aHHOM Mana3soHe 9HeprMii: eciM MpedcTaBATb MHTerpasbHbIli| 
SHEPreTH4eCKHM CMCKTP Se€KTPOHOB B Buse N(>E)~E-*, to y ~ 5. [na} 


yuacTKOB C MeHbINeH HHTCHCHBHOCTBIO, Ha KPaxX 30HbI, CMeKTP 3aMeTHO Govlee, 
*KecTKHH (y~3). 
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CnefyeT OTMETHTD, TO H3MEPeHHbIli BTOPbIM CILMHTHJIAUMOHHBIM CueTUHKOM 
MOTOK SHeEprHu He BIONHe CoriacyeTca C JaHHbIMM, NoyyeHHbIMu Ban AvteHom 
‘Ha YeTBeEpTOM aMepHKaHCKoOM cryTHuke (*). B stHx H38MepeHusAx Obi MOyUeH 
MOTOK SHepruu 101° 9B/cm?-cek - crepajl. PasHulla B TOMMMHe PouLru (B mpuoope 
Bau Amena | mr/cm?) spay, 1M Moxer OObaCHUTS pasHuLy B 100 pas, KoTOpaa 
_ yeyryOuserca ene Gobo pasHuleli B BbIcoTe Noslera. Ecnu He mIpHHUMaTb BO 
BHHMaHHe CYMLeCTBCHHOHM PaSHHIbl BO BPCMEHH M MECTE IIPOBeeHHA OMbITa, KO- 
TOpad 3aTpyAHAeT CONOCTaBJeHHe, a CUMTATb MIPHYHHY pacxorwKeHuA B pazHy- 
| HOH TOJIMMHeE (POILTH, TO MOXHO ObwlO Obl MpeANomaraTh HasMuHe MeWIeHHBIX 
IIPOTOHOB ¢ poOeramu B MHTepBasie oT | Zo 1,9 mr/cm?. 

3. KocmMuueckue wayun. Kak Buguo us puc. 2, B mpomecce yraue- 
HUA pakeTbl oT SemMIH, HauMHaa c pacctosnHua 66 000 Km, uHTeHCHBHOCTD BCex 
KOMIIOHEHT OCTaeTCA MOCTOAHHOH. HeOobutoce MOHOTOHHOe CHW2KeHHE KPUBOH 
IV He oTBeYaeT H3MCHCHHIO HOHH3AMU, a ABJIAETCA allmapaTypHbIM 3cdbexTom, 
CBA3AHHbIM C JVIMTCJIbHBIM MOcecBeyeHHeM KpucTaia NaJ(T1l) (4). Crporoe 
MOCTOAHCTBO HHT€HCHBHOCTH BCeX KOMMOHEHT B JMama3oHe paccrosnuit 66-- 
-- 150 ThIc. KM NOKa3biBaeT,4YTO MbI MMeeM JeI0 C H3JIyYeHHeM, Ha KOTOPoe MarHHT- 
Hoe Mose SemMuM Ha TAKUX PaCCTOAHHAX He OKA3bIBaeT HHKAKOPO BJIMAHUA. OTO 03- 
HauaeT, UTO MOO MarHHTHoe Nose Semiu Ha paccrosHun 10 payuycos «ucuesaer» 
(HalpuMep, 3a CueT CYULECTBOBAHHA M@XKIIaHeTHOrO MOA C HalpsA2KeHHOCTHIO 
~3-10spcr.), 1u60 B KOCMOCe, TOUHee B MeXKIIaHeTHOM IIpOcTpaHcrTBe, OTCyT- 
CTBYIOT YaCTHIbI C HMIYJIbCaMH B HHTepBase 1,5 -108+4 -10%9B/c (ecam cuntaTb, 
yTO Nowe AMNOIA Mpoctupaetca Yo 20 payuycos Semun). 

Uncilo 3apsaxKeHHbIX YaCTHIL KOCMHYeCKHX JIy¥"eH, CYHTaeMbIX C¥YeTYUHKOM 
Teirepa, coctaBiser 2,3 uwacTuibi/cmM?-cek, a MO JaHHbIM CILMHTHJIJIAIMOHHOrO 
cyeTunka (KpuBas JI/) 1,9 uactuu/cm?-cex. Hekoropaa pasHulla B 9THX JaHHbIx 
OObACHACTCA TEM, UTO PEMIATHBUCTCKUH MPOTOH, MpOXoAA yepes KpaAd KpucTawa, 
MOXET TEPATh SHEPIHIO MeHbUe MOporoBol 2HeEprHH 4,5 M92B, BBeLeHHe TompaB- 
KH Ha YMeHbUeHHe 2>PpeKTHBHOTO MOMepeyHOrO CeyeHHA KPHCTaJJIa MPpHBOUT 
3TH JaHHble B Coriacve. TakHM 00pa30M, NOTOK Ne€pBHYHbIX KOCMHYECKHX YaCcTHLL 
coctaBuiser 2,3-+-0,1 uacruu/cm?-cex* nan 0,18-+-0,008 yacruu/cm?-cexk -crepay; 
9Ta BeIMYMHAa XOPOLlO corsacyeTcaA C H3MePpeHHAMH, BbINOJIHCHHbIMH Ha Wapax- 
30HJax B CTpaTocdepe B BbICOKHX WwHpoTtax (*) H NOKa3bIBaeT, UTO 3aBbILeCHHOe 
3Ha4eHHe HMHTCHCHBHOCTH B PaKeTHbIX OMbITaX CBA3aHO C aJIbOeO U3 aTMO- 
cdeppl. VMutencuBpuHocTtb oToHoB (nocjieé BBbIYHTaHHA MMIMYJIbCOB, CBA3aH- 
HbIX C IMPOHHKAaIOWHMH YacTHWaMu) CocTaBsIseT B HHTepBasle 45-450 k9B 
3,2-L0,1 cdboronos/cm?-ceK Hu B HHTepBasie 450-4500 Kk9B 1--0,1 doroH/cm?-cex. 
QTM Wndpb WaoT OWeHKY HHTCHCHBHOCTH PeHTTeHOBCKOTO HM Y-H3JIyYeHHA B 
KOCMHYeCKOM pocTpaHcTBe. He uckwueHO, OHAKO, YTO S3HaYHTeIbHaA 
yaCTb 3aperHCTPHpOBaHHbIX (OTOHOB, OCOOeHHO B AMamasoHe 450-4500 KB, 
oOpa30BaHa KOCMHYeCKHMH JIy4aMH B OKPy2KalOuleM KPHCTaJI BeljecTBe. Poh 
3TOTO addeKTa B HacTOAMee BPeEMA YTOUHAETCH. 

Tlorok 3Hepruv (POTOHOB BeCbMa MaJI HW IipaKTHYeCKH He JaeT HUKAKO"O BKJla- 
qa B HOHM3auNIO. Nonnsalua B Kpucrasue cocrapisaer 1,42-10° 9B/cek nan 
8-10° sB/r-cek; cpeqHAS MOHM3allMA YacTul, coctaBrsaeT 3,5- 10° 9B-cm*/r, uTO 
B 2,5 pa3a lpeBbillaer MMHMMaJIbHy!0 HOHHSalMI0 B NaJ. [lospmmennaa uonn- 
3alluA XOPOWO OODACHHeTCA MPHCYTCTBHEM B COCTaBe MePBUYHbIX KOCMHYECKH X 
myueli a-4wacTull M Goslee TAXKEIbIX Aep C yYeTOM TOO, YTO YaCTb UX HE ABI AeT- 


CA PeJIATHBHUCTCKHMH. 
Tlocrymuo 


20 11959 
ILUTHUPOBAHHAA JIMTEPATYPA 


1C. H. Bepuos uw ap., UcxyccrBenubie cnyTHHKH Semin, cOopH. 2; Toxaq Ha V ac- 
camoee MIT. 2Ban Auseu u Op., okay ua V accam6nee MIT. ° A.H.Uapaxupan, 
MST, 35, 5 (11) (1958) 4.C. H. Bepnos, H.JI. Ppuropos, HW. I, Upaneuxo, 
A. MW. JleG6enunckul. B. C. Myp3uu, A. E. Uygaxos, JAH, 124, Né 5(1959). 


* Oum6ka xapakTepH3yeT HeonpeevIeHHOCTh B pasMepax C¥eTYHKa H KPHCTaJVia. 
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10. B. CAHOUKHH 
K TEOPHH HEHAEAJIbHOrO BO3E-TA3A 


(ITpedcmasaeno axademuxom H. H. Boeoawboeuim 4 XII 1958) 


H. H. Boromo6oppm B padote (+) 6bl0 NoKa3aHO, 4YTO Cula6O HevfeaJb-) 
HbIM 603e-ra3, B OTMHUMe OT HeabHOrO, OOJlaqaeT CBOHCTBOM CBepXTeKy- 
YeCTH H OMpefesieH SHEpreTHYeCKH CHeKTPp TaKOH cCHcTeMbl. Kak U3BeCTHO,) 
OObIuHad TeOpHA BO3MYNIeHHH NPHHIMNHaJIbHO HeIpHMeHHMa B JaHHOM CJyyaey 
W600 HeMpaBHJIbHO YYHTbIBaeT OOACTb MaJIbIX HMMYyvIbCoB. B nepBom mpHOwm«Ke- 
HHH, HallpuMep, TeOpuA BO3MYIeHHH MpHBOAWT K CyYL[eCTBOBaHHIO SHepreTH 
-YeCKOM UlesIM MeXK]y OCHOBHBIM H TepBbIMH BO30y2K/eHHbIMU poco neat 
TakuM o6pa30M, HasIMaO THNMUHaT cuTyaluaA «uHdpaKpacHolh KaTacTpodb). 
B (*) ava TpyqHOcTb Oblla ycTpaHeHa CJlefyloulHM OOpasom. B  raMuJibTOHHaHEd 
OIyCKaJIMCb BCe YWICHbI, He COepxKaljve NO KpaliHeli Mepe ABYX MHOMKUTEe 
Q) W a+, KoTOpble paccCMaTpHBasIMcb KaK C-UNCa. ITO CoOTBeTCTByeT Mpex 


CTaBJICHHIO O TOM, YTO B OCHOBHOM WIM cyla60 BOs6yKeCHHbIX COCTOAHHAX 
BBHAY MaJIOCTH B3aMMOJeHCTBHA NOTH BCe YaCTHIUbI HAXOAATCA B MKOHeHCaTes 
(No +N). Monyyaoujaica KBafpaTHuHad 10 a, u at (p= 0) hopma uaroHa4y 


JIM30BaJIaCb C TIOMOINbIO KAHOHHYeECKOrO lipeoOpa30BaHia 


Ap = Up%y + pat, (Hy 

TC Up, Up — BeLeCTBeHHbIe, YeTHbIe (YHKUMU P, CBAZAHHbIC COOTHOLIeHHEM 
pee te det } 

uz—v=l, (2) 


B HacTosleH paOoTe nosyueHbl (POpMyJIbI JIA SHEPrHH OCHOBHOrO cocTos- 
HMA H CieKTpa OHOOOSOHHBIX, BO3OyXTeCHHH, IPH STOM YUHTbIBAIOTCA JICHbA 
raMMJIbTOHMaHa, OMyeHHble B (1). C NoMolibio YacTHYHOrO CYMMHPOBaHHs: 
AuarpaMM MOJyYeH MOJeJIbHbIM TaMHJIbTOHHaH, HECKOJIbKO OTJIMUAIOUIMiCA OT 
TaMHJIbTOHHaHa paOoTbl (*), K KOTOPOMY 3aTe€M IIPHMeHAeTCA MPHWHIWN KOM~ 
MIeHCallHH «OMaCHbIxX» WWarpaMM. IIpu STOM OKa3bIBaeTCA, UTO Ulesb B CieKTpeH 
OTCYTCTBYeT H B BbIpPaxkeHve JIA SHEP SJIEMeCHTAapHbIX BO3OyxKTeHHH BXOLM 
HeEKOTOPbIH MOQMPHUKPOBaHHbIM MOTeHUMaJ! B3aHMOJeHCTBHA, UTO aeT BOs- 
MOXHOCTb PaCCMaTPHBAaTb CHHIYJIAPHbIe MOTeHILMAJIBI. 

Paccmotpum cuctemy N _ GeccivHOoBbIxX yacTHLl, HaxOAAULHXCA B OObeMe! 
V. UroObl He uMeTb Jea C JOMOJHHTeIbHBIM YCOBHeEM TOCTOAHCTBa UNCJal 

ACTH, BBeJeM B TaMHJIbTOHHaH CHCTeMbI XMMMUeCKH MOTeHIMa A 


p? 4 , , , ~~ 
H=3(F—) at ap + ay DY (Pi — P;) A (pi + pe — p, — p,) atataza 


Pr Pe Py pi 


TouHad BomHOBaA (PYHKIMA OCHOBHOTO COCTOAHUA eCTb CyHepmosHHA co-| 
CTOAHHK C pa3JIMYHbIM YHCJIOM YaCTHIL B KOHJeHcaTe. OHako BeCOBbIe MHOMKH-} 
TeJIM STUX COCTOAHMH MMeIOT OCTPHIi NHK MpH HeKOTOpoM cpeqHem N,~V.| 
Ilostomy yfo6Ho ycpeqHuTb ramusbTOHMaH (3) TO COCTOAHMIO,’ B KOTOPOM| 
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a 


‘tipumepoo Ny uacTut, Haxoyatca B KoHMeHcate. B pesyJIbTaTe nowyuuM 


a Ne i 2 N ’ 
H = 379(0) —2Ny + |e, — 8 + PVP) +4 ()| ata, + 
m V p~P oF 
Ny NY 4a? 
+ ay 21 ¥(P) (atat, + apap) + ap 2) v(p— p')atat aya_pe + 
; f; 
Tap > [v(0) + v(p — p’)] at apata, =. 71”, (4) 
D++p : 
rye ; Nis , 
| H = Dh 9 (P) (Ade Aoter + apa aney) + 
- p+p'+0 
Tay ST Sy (Pr 91) A (ort 9 — 9, — piatata id). (8) 
; ‘ Zia A 


, ( 4 PrvPe#0. . 
Nery 
| SHaK WITpux y CYMMBI O3Ha¥aeT, YTO MIpH CYMMMpPOBaHHM UCKJO"aeT CH WieH 
¢ p=0. Ecrectsenxo, uTo B Bpipaxkenusa (4)—(5) Boo cpestHee uncIO YacTHL 
B KOHJCHCaTe, KOTOPOe CJleqyeT PaCCMaTPHBaTb Kak BaPHallMOHHbI mapaMerp. 
«][MarouaJIbHbIM> WieHaM TaMMJIbTOHHaHa, MpOMoplHoHabHDIM ata, x 
| p 
at apakap, COOTBETCTBYIOT {MarpaMMbl 


v p pee) Lf 
p ig 
Ora ay 


CymMMupoBaHue, AvarpamM 


v ) v 
LA ce emia cs a al eae ae ii ae nf cats 


Et ae pp phi oe 
I else SO AD He Ea, ON se oD ET 


-KOTOpbIe MOryT ObITb MOcTpoeHbI c NomMoulbio. H’, NpHBOAMT K 3aMeHe NOTeH- 
unasia B3aMOReHCTBHA VY B «\HarOHaJIbHbIX» YIeHaX TaMMJIbTOHHaHa Ha HeKO- 
TOpylo MaTpHy vy, OMpeyesaemyio ypaBHeHHeM 
~ Arey pepe Y : 
¥(p) = ¥(~) — ap YP. (6) 
-Ypapuenne (6) cupaBefzmBo no Kpaiiveli Mepe IPH MaJbIX p, TaK Kak MpH ero 
TOJy4eHHU MpeHeOperamH 3aBHCHMOCTbIO OT Pp 9SHepreTHYCCKHX SHaMeHaTevielt. 


Tak KaK rsaBHOH OOacTbIO MMMyJIbCHOrO MpOcTpaHCTBa ABJIACTCA OKPeCTHOCTb 
TOUKH p=O0, TO Takoe MpHOsMxKeHHe JOMYCTHMO. 
Takum o6pa30M, MpuxXOqHM K 9KBMBaJICHTHOMY MOJeJbHOMY TraMHJIbTOHHaHy 


2 
No 
ape 


H =52v(0)— Ny + Y (L—¥ +52 6) + ¥(0)) )afay + 


~ 
v 


N , 1 wo ; 
+ MoS v(piatat, + apap) + ay St 9 (P — p')atat aya + 


mt SY §(0) +9 (p— ph atapata,,. (7) 
p’++p 
3ameTuM, uTO Mo_OOHbIi raMusbTOHMaH paccMaTpuBasica B padoTe (*). 
Hay amusauryyqaMu Qp COBepLIMM KaHOHMYeCKOe MpeoOpas0BaHHe (1), npHyem 
ero KOSPPHILMeHTH! ONpefeHM H3 MpHHUWMa KOMMeHCaIlMH OMaCHbIX [HarpaMM 
{0 | apa—pHf |0 > = &(p) 2 Upp + C(p) (us + 02) = 0, (8) 
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rye o603HaueHO 


e(p) = Z—2 4 Gp +7) + FY OO+O—P)% (9) 
iil WP Fe (10) 


Hw a,|0> = 0 ompeyeseT OCHOBHOe COCTOAHHe CHCTEMBI. 
JIA onpeyeseHus SHeprHH OfHOOO3OHHBIX BOsOyxKMeHHH E(p) u SHeprHu 
OCHOBHOrO cocTosHUA cucTembI U WMeeM COOTBETCTBeHHO 


wa = C? (p), (11) 


Dei Ee p)+ Se p') Upp} ppb 
+ (Fst aro Ne Ae Ss mR 


YpapHenua (8) H (2) MOXKHO pa3pelIHTb OTHOCHTEJIbHO Up, Up, BbIPa3HB UX 
uepes §(p) u C(p). ITO AaeT BO3MOKHOCTL COCTABHTb Jia E(p) u C(p) ypaB- ' 
HeHUA | 

Ny ~ fees Hi Sa Ried | 
e(p) = £48) +p Mp) Fo EE, (13) 
C(p) = V(p). (14), 


TIpu Brome cootHowenui (13) u (14) 6bI0 ucnosb30BaHO ycJIOBHe 


ow. = Shy (0)—h+ 7 yi [7(p) + 9(0)] 02 +42 © v(p) upp = 0. (15) 


@Musnyecku cMBIC KoOsdPuuveHTOB MpeoOpa3soBaHua (1) aceH 43 (hopMyYVIbI 
0jN|0>=Ny+ 2 =N, (16) 


pwyeM uncda sanonHenua Np = v2 He OyqyT mpeHeOpexKHMbIMH B peaJIbHOM 
curyyae. 

CoorHomenus (13)—(16) o6pasyioT nomHy!o cucTeMy ypaBHeHuli Jia on- 
-penenenun C(p), &(p), Ng u A, Yepe3 KOTOpBIe BbIpaxKaloTca Bce HaGsioqae-| 
MbIe BeJIHUMHbI. 3 ypaBHenua (13) Buguo, 4To £(0) =C (0); Takum o6pa3om, | 
B JlaHHOH MOjeJIM, B OTIMUHe OT MOJeIH flog (*), sHepreTHyecKan ULeJIb B 


clekTpe oTcytctpyet. [Ip Maubix p cnekTp umeet Bud E (p) = py V wr ¥(0),. 


Pyle Y — HeKOTOpPbI YHCeHHbI KosppuuveHT. 
SaMeTHM, HaKOHell, uTO cnekTp Boromo6opa noulyyaeTca, ecaH MpeHeOpeun, 
BCeMH YMCaMu cae eeieeL N, wo eer. c Ny. B 3sToM cuygyae MoxKHO 


TIOJIOXKUTD & ( p)=5 = ayaa vp) uC (p) =v ¥(p). Ja MojesbHOrO PaMuJibTOHHaHa | 


(7) ¢ nomomp10 ae hee (3,4) Vath acHMITOTHYecKH TOUHO (V — oo 
Noo, (N/V) =n =const) BbruucauTh TepMoquHamHMuecKkHe *byHKIUH. | 

3aKJIOYCHHE TOJIb3yIOCb CJly4aeM BbIPa3suTb TwyOoKyio Ou1arofapHocTD 
akay. H. H. Boromo6osy u B. B. Tommayepy 3a WeHHbIe yKa3aHua 06-; 
CY*K CHUA. 


2} 


Martematuyeckuii uHcTUTyT uM. B. A. Crekmopa Tlocrynuo 
Axkayemuu HaykK CCCP 3 XI 1958 


IHMTHPOBAHHAS JIMTEPATYPA . 


1H. H. Boroai06 08, M3B.AH CCCP, cep. pus.., 11,67(1947). 2? K. Brueckner 
K. Sawada, Phys. Rev., 106, 1117 (1957). $ JlaH, 3. y G.a.p-e B10. Aol ep Kove 
HU KOBa, TAH, 120, 991 (1958). 4 Hin, Boro v0 608, IL HH. So y Oa prem 


tO. A. ep kopunk oB, JAH, 117, 788 (1957). 
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PH3SHKA 


E. C. ®PAJKHH 
METOA ®YHKUMM TPHHA B KBAHTOBOH CTATHCTHKE 
(I]pedcmasnexo axademuxom H. E. Tammom 1 XII 1958) 


B mpempiqyuyet crate (*) Opima Mouyyena cucTemMa (pyHKUMOHaJIbHbIX ypaB- 
HeHHM JI MHTerpasia COCTOAHHA B KBaHTOBOH cTaTucTuKe. B nacrostteli 
CcTaTbe paspaOaTpIBaeTca MeToq (byHkunii PpwHa Aa peuienua 9THx dyHKIHO- 
HaJIbHBIX ypaBHeHuii. [ime B BHJLy MpHMeHeHHe MOJIyYeHHbIX pe3yJbTaTOB kK 
TipoweccaM C 6OJIbUIMMH HM MaJIbIMH SHeprvaMH, BeCb alliapaT Mbl cbopMyviupy- 
€M C yYeTOM PeJIATHBHCTCKUX MOMpaBOK. 

Hrak, paccmaTpuBaeTcaA B3aHMojelcTBHe (bepmu-nloma } Maccbl m c 6ose- 
Novem ~ Maccbl x. Creqya (1), MomyyHM B 3TOM Cylyyae Aa UNTerpasa cocTo- 
'AHHA CHCTeMy ypaBHeHHii 


saan 5 8 5 
: (i +m — ters) eo = 
| o? 8 aztl w 82z 
(— roam Jara = 12+ ig Spr ae: (1) 
ee 
z=Tr(p(H —uN)), (2) 


o(H —uN) — matpuna IIJIOTHOCTH KaHOHHYecKorOo aHcamMOvia; H — onepatop 
NOJHOPO TaMHJIbTOHHaHa CHCTEMbI, BKJIOUaA HM BHelWHHe HCTOYHHKH 603e-nomA 
(J (x)) u depmu-nosa (4); H = AH) + Hy; H)—ramusbtonmaH cBoOofHbIx No- 
eH; 


Hy = — Vi (%) + F(%) 9%) + WU) 4 (®) + F(a) 4H) ae, (3) 
i (x) = ig Sp [9 (x) o(®) —9(~) 4b I; (4) 
a= 11) ee ere 903 4: On ay k= 12,3; g=g—w 


A 


py. — XMMHUeCKH nOTeHUva J ; N —onepatop MOJIHOrTO UYHCJIa COXPaHAOULHXCHA 
yacTHI 


N = \ Spal) 9%) — $$ Wee. (5) 


Mpi He yTOouHAeM BHya B3aNMOelicTBAA Y H BapHaHTHOCTh Moa P (AIA 
QICKTPOMHAaMHKH «Y= {y Ho = A,— BeKTOP-NOTeHIMaJI 9JIeKTPOMarHHTHOTO 
noua). [Ipu stom (1) x1, %2, X3, X_ OOpasy!loT YeTbIPeXMePHOe SBKJIMOBO MNpo- 
CTpaHCTBO M BCe BeJHUMHbI OMpefeseHbl JIMIIb IA Xq B o6macTu oT O oO 
8 = 1/kT (Bce BapHallMoHHble Mpov3BOAHbIe PaBHbl HyJNO BHe STOFO HHTEP- 


Basia x4); 


? Zz = AEN RS ; 

TRO FHT OM Tae = OO 
2 — 2 , 6 
4 __ rage; Sarpy -Te mee © 


Sy (x) 8y (x) si 


rye <f (x)> —cpeyHee 3Ha¥eHHe MO KaHOHHYeCKOMy aHCaMOuIo 


T 
<F()> = ee. (7) 

Jlio6o onepatop f (x) cBa3aH c onepaTopom f (x) COOTHOIIeHHeM 
f (x) = exp x4 (A — uN) f (x) exp [— (A — BN) x4]. (8) 


C nomombio (1)—(6) HeTpyfAHO MOyYHTb CJlefylolllyio CHcTeMy ypaBHe- 
HUA JIA “OMHOUACTHYHEIXy cbyHkiMi Tpuya, Boepsple BBeyeHHEIX MatiyOapa (? 
(HHTerpupoBaHHe M0 ueTBeEpTOH KOOpMMHaTe X4 BcIOAy oT O yo B), depMHoHoB 
G uv 6030H0B D: ah EASE 


(ip + m—igy (9 (x)>) G (x, #) +) B" (x,2) Ge, y) dz = 8(x —y), 


4 


B(x, y) = 9? |G (x, IP y, yD, x)dedy’, (9) 


M(x, y) = g?Sp\ 1G (x, 2P (zy, Gy, xdedy’, | 
y / , ype ’ 
Ty y)= ey) 8(y—y)—F eee. | 
| 
«OnnouacTuunpiey yHkuud puna G u D onpegenstotca COOTHOWeHHAMM| 
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8y (x) 80 (y) \J=n=n=0 ’ 


8 = 
D(X, 9) = s7Gqy <P (4) = “BT (a) BT (yy 1? 


1 
G (5 y) a mae 
(10)) 


J=n=n1=0 - 


JJambuehuiee ynpoulenve CHcTeMbI ypaBHeuua (9) H HeoOxoguMble rpaHMyHble 
YCJIOBUA MOXKHO MOJIYYHT 3 CHeKTPaJIbHbIX MpeCTaBeHHH JIA BBe]eHHbIX | 
BelMuuH. Tak, Hampymep, u3 (10) u (6) MoxHO mouyuNTb cueqyrolulue cieKT-| 
payIbHble MpefcTaBsienua ua cyHkunh D u G mpu . orcytcTsuu BHellHerc) 
mloa* (<>y=9 = 0) | 


G (x, x’) = J' ban (0) Gam (0) xP [UN m — Em) B + 


m,n 


+ (Em — En-+ Na — Nintt) (ta —%,) + i (Pm — Pn) (K—X')] pH xg > x) 
G(x, x’) = — + 1G nn (0) bam (0) exp [Nm — Em) B+ 


m,n 


+ (Em — En + Nuit — Nin) (¥,—44)-+ i(Pm— Po) (X’—X)] pt a <x, | 
(11) | 


D(x, x!) => J1| Gam (0) [exp [— BEn + (En — Em) | %4— 2, | + 


+ i(Pn— Pm) (* —x’)], 


Te CYMMHpOBaHHe TIpOBOJMTCA Mo cHcTemMe dyHKIMH NowIHOrO raMHJIbTOHHaHa; 
Em, Pm— 9HepruaA WM MMMYbC MONHOrO TraMHsbTOHHAaHAa; Nm — 4HCIO (pepMu- 
YaCTHIL B COCTOAHHH ™ (YHCNIO SeKTPOHOB MHHYC 4nCIO TIOSHTPOHOB). | 


* o 
B dopmyte gana D MEI ucnombsopanu yeficTBUTeMbHOCTh oma 9; BCe pe3ybTaTHI 
HeTPYAHO OOOOMHTh AAA CAyYad KOMMeKCHOrO 9. 
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V3 dopmya (11) Buguo, uo: 

1. «OquouacTHunpiey cpyakuun G, D, T sapucat oT pasHocTH KOOp,MHaT 
mre — <x), DG xy a, Pye (Kye Sey) 

2. Vicnomb3ya KOMMYTAIIMOHHBIe COOTHOIIeHHA Ja ob MW 9, MOxHO H3 (11) 
NOJYUHT © 


G(x, +0)—G(x, —0)=G(x, 8) G(x, —8) =8(x), 


0 
aXe e Pe Ve , , es 
[ (K—x’, %— x) shee Xipse et EoD | (12) 


0x4 


’ 
X=, +0 
__ oD (x — x’, X4— x4) 


, 


OD (x — x’, X4— x, ) 
OL a ie mae Be Ox4 


= 6(x — x’). 


Ox, x(—x,=+6 


Kak MbI y2Ke yKa3bIBaJIH, ONepaTOpbl oA p M Y ONpefemeHbI MO X4 B HH- 
TepBasle OT 0 go B, a mostomy G, I’ u D onpejfenenb B HHTepBase oT —B 
yo B. Bue storo unTepBasa (pyHKIMH MOryT ObITbh oOMpeyeseHb! s106bIM O6pa- 
30M. HayioxvM Ha BCe (PyYHKUMH yCJIOBHe HepHoqMuHOCTH c MHTepBasioM 28 u 
Pa3AOXKUM 3TH CPYHKIMH 0 xX, B pax Dypbe c nepvofom 28, T. e. 

4 , 
G(x) = 8 (ane \y (P, Pa) exp [— ipuxy] dp, 
Me 
4 ; 
D(x) = gaar \ SID (0, ps) exp [— ip,xl d°p, (13) 
Da 
, 1 , . Ek AC , 
D(x, x’) = ose | > D(p, p’)exp(— ipuxa + ip,*,] dp ap’. 
Pu P, 
Viz (9) c yyetrom (12)— (13) B cayuae orcyTcTBHa BHeLIHHX Mowe Mo- 
_JIYUMM OKOHYATEJIbHO CJleqyiollyio cHcTeMy ypaBHeHHul B p-npeycTaBsieHun* 


[— ipvty — tae + m + D (p)1 G (p) = Dd} 8ep,-Centayn/p) » 
[ky + x2 — IL (2)] D(R) = Dd) 8¢e,—2nnie) » 


B* (p) = gSae\ 1G (p+ AT (p +h, p)D(b) #k, (14) 


Ry 


1 (k) = ge Sp\S1 1G (P+ HT (p +h, PG (p)a°p, 
Pa 


(s (Pp, p’) S24 ZPcoton tai SES Me ae te A (Dp, p’), 
) iy nel gapping Uae pees are 


rye 8(p,—-m) — KpoHekeposcKut cumBosl; A (p, p’) — COBOKYMHOCTb Bcex rpacpu- 
KOB BeplIMHHOH YaCTH, KpOMe BbIyeeHHOH mpocToi BepwmMHbI. SamMeTHM, 4TO 
Bcayyae B—>co uw ~=O0 ypasHenna (14) aa G u D nepexogsat B CooTBeT- 
cTBYIOUWe ypaBHeHua fia dbyHKuMa [pwHa TeopHH Nowa C 3aMCHOH P— Py. 


| * CymectBeHHo, uTO z MpH n=7Hn=J =O Toe oMmpesedaeTcA MaCCOBBIM OllepaTOpoM, 
» a HMe€HHO 


g 
V (dg’ é ; 
\F\ds (p, pa, g’)G(P, Pa, g’) a%p. 
g=0 0 Ps 
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CyulecTBeHHO, YTO C MOMOLIbIO BBeJ|eHHBIX byHkuni T'puHa MoxkHO Mody- 
quTb H (yHKuwn [pita KBaHTOBOli CTaTHCTHKH, 3aBHCAMMe OT BpeMeHH (BMeC- | 


TO Xq BxoguT it), a HMeHHO: PyHKuHH PpwHa KBaHTOBOH CTaTHCTHKH, 3aBHCsA- 


ive OT BpeMeHH, AJIn ¢ > 0 saBuMIOTCA aHaJIMTMYeCKMM MpofomKeHHeM (Xq— it) 


Haliux dyHKuui [puna, onpeyesieHHbix B HHTepBasie 0 > x, >, a qa <0 
BpeMeHHble (yHKuywH [pHHa KBaHTOBOH CTaTHCTHKH ABJIAIOTCH aHaJIMTHYCCKHM 


MpofowKeHveM (x,—> it) Hawmx dynKuuhi puna, oMmpeyevieHHbIxX B WHTepBasie— 


—B>%> 0. 


OrTmeTuM cJIeqyroulve CYyULeCTBeHHble MpeHMyULecTBa nowy YeHHO!t CHCTEMBI | 


ypaBHennit (14) no cpaBHeHHIO c ee aHaJIOroM B TeOpHH Movs: 1) np Tosy- 
yeHHu cucTeMbI (14) He HCNOb30BaHa YCTOMYMBOCTh OCHOBHOrO HM OfHOUAaCTHY- 
HOrO COCTOAHHA Mp BKJIOYeHHH B3aMMOfeHCTBHA; 2) BCJIeCTBHe JBKJIMJJOBOCTH 
MpocTpaHcTBa X B HallleM cslyyae dbyHKuMH [puna B p-lpoctpaHcTBe He HMe- 
1OT MOJIOCOB H JeneHve Ha G!, D™ scerga OHO3HAUHO. 


IT pumedanue npu koppexmype. ABTopy CTasIO H3BeCTHO, UTO OJIM3KHe Ppe3yvIb- | 


TaTbl B HepeJIATHBACTCKOM IIpHOJIMKeHHH C TNOMOLLbIO JuarpaMMHoH TeEXHHKH 


MatuyOapa nosyyeupi Take A. A. A6puxocosp, JI. I. Poppxospim ul. E. Jisa- | 


JIOWMHCKUM. 
@MusnueckuH HHCTHTyT uM. II. H. Jle6enena Ilocrynuo 
Axkajlemuu HaykK CCCP 18 XI 1958 
UMTHPOBAHHAA JIMTEPATYPA 
1 E.G. Opagkuu, JAH, 125, Nel (1959) * T. Matzubara, Progr. Theorm 


Phys., 14, 351 (1955). 
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Horaaynr Akawemun Hayk cccP 
1959, Tom 125, Ni 2 


TEXHHYECKAA PH3HKA 


JI. H. MAJIAXOB u ¥O. B. BOPOBbEB 


3JIEK TPOHHO-ONTHYECKHH METOJ, HCCJIEMOBAHHA MUKPONOJIEN 


(ITpedcmaenexo axademuxom A. A. Jle6edeeuim 7 XII 1958) 


B uHactTosmeH paOote mpefviaraeTcaA HOBbIM 3JIeKTPOHHO-ONTHYeCKHH MeTOR 
‘HaGJNOJeCHHA HW H3MepeHHA pacipeyeieHHA MOTeHWMala B MHUKpOOOacTAx 
Ha MOBepXHOCTH NowynpoBogsunKa. Ja sTOK WemW OObEKT NPHTOTOBAeTCA B BHU- 
le KJIMHa TaKHM OOpPa30M, YTOObI MPOBOAMMOCTb MeHAaACh BLONb ero peOpa. 
O6bekT NoMmellaeTCA B MIpeAMeTHOH NJIOCKOCTH OObEKTHBA H OCBelllaeTCA Mapas- 
JICQMbHbIM IIYYKOM 3JIeKTpOHOB (pHc. 1). IIpH sTOoM Ha 9KpaHe HaOmOMaerca 
u306paxeHve Kpaad OObekTa. IIpu noqaye HanpsaAxKeHuA Ha OObCKT BOSHHKalolee 
B OKPeCTHOCTH OObeKTA SJIEKTPHYeCKOe NOJe HCKPHBJIAeT 3JIEKTPOHHBI€ TpaeKTO- 
PHU, OAHaKO, BCeACTBHe TOO, YTO OObEKT HaXOJHTCA B MpeMeTHOH MIOCcKOCTH 
'OObeKTHBa, KapTHHa Ha 9KpaHe OcTaeTCH HeH3MeHHOH. EcaM Tenepb, He MeHAA 


motoxeHHA OObeKTa HM 9KpaHa, U3MeHHTb (bOKycHOe PpaccTOAHHe OObEKTHBA, 
TO, KaK BHHO u3 prc. 1, moqaya HallpsxKeHHA NpHBOAUT K CMeLLeHHIO u300pa- 
KeHHA OObeKTa Ha 3KPaHe H HCKaxKeHHIO ero (OPMbI B 3aBMCHMOCTH OT YIVIOB 
-OTKJIOHCHHA 3JIEKTPOHOB B Tose OOBEKTa. OTKMOHEHHeE MPOMCXOANT KaK B Ha- 
IpaBJIeHHH, NepMeHHKyJIAPHOM Kpalo OObeKTa (peOpy KIHHa), TaK H BAOJIb 
Hero. 

TlpopeqeHHbIM pacueT Noa HM TpaeKTOPHH MOKa3sblBaeT, YTO BeIHYHHa CMe- 
IeCHHA Kpand H300paxKeHHA OObEKTA B HOPMAJIbHOM K S9TOMY KPalO HallpaBJICHHH 
TIPONMOPWWOHAIbHa BeIHUHHE SIeEKTPH4eCKOTO MOTeHWHasla B aHHOH TOUKe HU 
aetca cbopmyon 


Le gmat, (z) m, (1) 


rye Ax — BesH4UHHa CMeILeHHA TOUeK H300paxXeHHA OOLEKTA B HallpaBJIeHHH, 
MepleHANKYJIAPHOM K Kpalo; y — NOJOBHHa ABYXIpaHHO"O yruia K/IMHa OObEKTA; 
Af= f’ — f — BenwunHa H3MeHeHHA (POKYCHOTO PaccTOAHHA OObEKTHBA; m — 
yBeluueHHe; g(z) — paciipeyeseHue 9uIeKTpMyecKOrO MOTeHWMala BAOb m0- 
BepXHOCTH KsIMHa; V — ycKkopsiioulee Hallp s2KeHHE. 

Hapsamy co cMeuleHHeM B HallpaBJleHHH, NepneHAUKyJIAPHOM Kpato U300paxe- 
HHA CObEKTAa, HMeeT MeCTO CMeLI[eHHe TOUeK H300paxKeHHA OObEKTA H B HalipaB- 
JICHHH, MapaJwieIbHOM kKpalo H300paxeHuA OObeKTa. Besuuuua sToro cme- 
IWe@HHA TakK2XXe H3MeHACTCA OT TOUKH K TOUKE MPONOPIUMOHAaIbHO Bene Af 
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HW HMeeT JOBOJIbHO CJIOMKHbIN XapaKkTep, BCJIeAcTBHe “ero KaPTHHa HCKaXKeHHA | 
Kpaad H300paxKeHHA OObeKTAa MPH Nofaye HallpAXKeHHA y2xKe HE COOTBETCTBY- 
eT XapakTepy pacnpefeieHHa MOTeHWMasa Ha OObeKTE. | 

J\a yHWUTOKeHHA STHX HCKaXKeHHM WH BOCCTAHOBJICHHA HCTHHHOM KapTHHbI 
PpacnpeyeveHHA MOTeHIMala MOXKHO HCMOUb30BaTb OODEKTHB, OOJaaloulun 
peryJIMpyeMbIM OCeBbIM acTHrMaTH3MoOM. EcJIM OfHa H3 MJIOCKOCTeH acTHrMaTH3- 
Ma IapaJuiebHa peOpy KJIMHa H aCTHrMaTHYeCKad Pa3HOCTb (OKYCHbIX PaccTOA- 
HHH paBHa momoBuHe Af, TO H3MeHeHHeM 3HaKa ACTHPMaTH3Ma MOKHO TIOJY4HTb | 
CMelIeHHe TOYeK H3006paxKeHHA JIM6O TOJIbKO B HOPMaJIbHOM, JIHOO TOJIbKO B» 
MapaJJIeIbHOM KpaloO OObeKTAa HalipaBJIeHHH. 


Puc. 2y a— V = 00 = V'="80" 32 "e = V = 40%B: a S00 


B nepsom c1yyae tbopMa HCKaxKeHuA Kpad H300paxKeHuA OOBEKTA B TOUHO- | 
CTH noflo6uHa XapakTepy pacnpeyeeHHA NOTeHWHaJla BAOIb MOBEPXHOCTH OOB- 
€kTa, KaK 3TO BHAHO 43 opmyuipl (1). 

OKCHEPHMEHT IPOBOLMJICA B 3JIEKTPOHHOM MHKpockore, OObEKTHB KOTOPOre 
HMeeT peryJIHpyembli crurmatop. B KayecTBe OObeKTA Ob MCMO/Ib30BaH Mpo- 
TAXKCHHbIN Pp — -TlepexO], Ha MOHOKPHcTaJie repMaHHA. Pe3ybTaTbl 9KcMepH- 
MeHTa IIpHBeeHbI Ha pHe. 2 a, 6, e. Ha dotorpaduy a CHAT Kpali OObeKTA B Pait- 
oHe Mepexoga 6e3 NosayH HanpsKeHHA. Ha cdororpadun 6 BUAHO HCKaxKeHHe| 
Kpad H300paxkenHHA Toro xe OOBEKTA MPH HeOOMbUIOH pactbOKycHpoBKe OOb- 
€KTHBa MH Mocue MOayH HallpAxKeHHA. Ha CHHMKe 6 HCKaKeHHe Kpaad u3Z00paxke- 
HMA TOTO Ke OObeKTAa, KOFa CTHTMATOPOM YHHUYTOXKEHO CMELeHHe TOUeK H306- 
paxKeHHA OObEKTAa B HallpaBJIeHHH, MapaJJIeIbHOM Kpalo OObekTa. TakuM oOpa- 
30M, (oTorpadusA 6 nepesaeT pacnpeyeseHHe NOTeHMHaJla B 30He p — n-Mepexo- 
ya. Kak BuAHO 43 Noclequeh cboTorpadun, NOTeHLMaJI B pacCMaTpHBaeMOM O6pas3- 
lle MafaeT M0 JIMHEHHOMY 3aKOHY H pa3Mep 30HbI NafeHHA NOTeHWMadla paBeH 
mpumepHo 24. K oOpa3lly mpHio*KeHo HanpsxKenne B 40 B. M3mepenue mpots- 
*KCHHOCTH 30HbI NaleHHA NOTeHUWHasla KOHJeHCaTOPHbIM MeTOJOM XOPpOIO corsa- 
cyeTca C 3THM pe3yJIbTaTOM. | 


IJoctynuo 
26 XI 1958 
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Woxnann Akagemunu nayr CCCP 
1959. Tom 125, Ne 2. 


TEXHHYECKAA PH3HKA 


10. Bb. MAJEPHO, T. H. CEPEBPAKOBA u I. B. CAMCOHOB 


COEXHHEHWA TEPBHS C BOPOM UW 3JIEKTPOHHAS 
KOH®HPYPAULMA ATOMA TEPBHS 


(ITpedcmaeaeno axademuxom C. A. Bexwuncxum 9 XII 1958) 


_K HacTOsleMy BpeMeHH NOJYyYeHbI H OBOJIbHO NOApPOOHO M3y4eHbI COeHHe- 
| HH MOUTH BCeX PeKOZEMEJIBHBIX METAJIJIOB C OOPOM 3a HCKJIIOYeHHeM TIpoMeTHA, 
TepOua u TyHa. 113 sTHx NoceqHAX OCOGbI HHTepec NpeAcTaBJIAIOT COeAMHEHHA 
TepOua Cc OOpOM B CBA3H C JBYMA BO3MOXKHBIMM BapHaHTaMH 9JIEKTPOHHOYO CTpoO- 
€HHA aTOMa TepOus ('), ONMHCbIBaeMbIMH KOHdurypaluamu 4f°5d'6s? sH60 
4f°6s*, KOTOpbIe JOMKHI ONpeeATh OCOOCHHOCTH (PH3HYeCKHX CBOHCTB COeqH- 
HeHHH TepOuA c OopoM, ocobeHHO coequHeHHA Tuna MeB, (’). 

Ji MpHroTOBJIeHHA COeMHHEHHH TepOua c GOPOM UCNOb30Ba0Cb BOCcCTa- 
HOBJICHHe OKHCH TepOuA KapOuyom Gopa: 


TbeOs + 3BaC = 2TbBg + 3CO; 
a TakiKe O0poM: 
Tb,O3 + 15B = 2TbBg + 3BO 


nO MeTOJ\aM, OMNHCaHHbIM paHee (°, *). 3 

B o60uxX cily4aAX BOCCTaHOBJICHHe MpOBOMIOCb B MposouxKenHe | Yaca NpH 
1650°. IIpoxykt BoccTaHoBseHuA GOpoM MMe CHHIOIO OKpacky. PeHTreHoBcKaa 
KapTHHa ero XapakTepHa JIA TeKCaOOPHAOB PeAKOZEMEJIbHbIX MCTAJIJIOB, HMe- 
fOULHX KyOuyeckylo pellleTKy CTpyKTypHoro Tuna O},. Jl1a NoHo HeHTHpHKa- 
HH cba3bl Obi MpOBeeH pacueT HHTCHCHBHOCTeM PeCHTTEHOBCKHX OTParKeHHH C 
- yueTOM MapaMmetpa X JIA MOO2%KeHHA ATOMOB Oopa, paBHoro 0,21 (°). Kak cule- 
‘yer H3 MOJyueHHbIX pesybTaTOB (cM. TaOw. 1), NpOyKT ABAAeTCA reKca6o- 
_puyomM TepOua c nepHogom pemleTKH a= 4,11 A, 4TO xopomlo corjacyeTca Cc 
OOWIMM XOJOM 3aBHCHMOCTH MepHOAOB pellleTOK reKCaOOPHAOB PeKOSEMEJIbHbIX 
MeTAJIJIOB OT MOpaALKOBOorO HoMepa (°). 
IIpu BoccTaHOBJIeHHH OKHCH TepOHA KapOuOM Oopa Obl NowyueH NPOAyKT 
| Ce@POBaTO-KOPHUHEBOTO WBeTa, PEHTTCHOBCKHHM aHaJIM3 KOTOpOrO MOKasaJ, TO 
OH IpeyctaBineT TeTpa6opuy TbB, (cm. Ta6u. 2) c mepHowqaMH HJeHTMYHOCTH 
) TeTparoHasIbHOH pewleTKH a = 7,13 A, c = 4,07 A. 
Onpegesenve pa6oTbl BbIXOJa 3/IeKTpOHOB MpH TepMosmuccHH u3 TbB, 
| (IposykKTa, NomyyeHHoro GopoTepMHYeCKHM BOCCTaHOBJIeHHeM)* aso MpH nepe- 
}cuere Ha moTHocTh Toka A = 120 a/cm? -rpay? sHayeHHe 9 = 3,1 9B. 
--Bro 3HayeHHe XOpOIO NOAYHHAeTCA 3aABHCHMOCTH paOoTb! BbIXOMa OopHAOB 
OT MOPAKOBOrTO HOMepa PeJKO3ZEMEJIbHBIX MeTAJIJIOB, YCTaHOBJICHHOH paHee 
'(?) B MpeqnomoxKeHHH 9/eKTPOHHOTO CTpoeHHA aTOMa TepOux, OTBeYarOUero 
| KoH®urypaunu 4f%5d'6s, Tr. e. c OMHHM d-9eKTPpOHOM. Tak¥M o6pa30M, H3 
| IBYX BO3MOXHBIX BapHaHTOB, MpeznomoKenHEIxX M.A. Enpamesuuen (*), o2HO- 
| 3HaYHO NMogTBepxKaeTca 9Ta NOcMeqHAA KOHHrypalua aToMa TepOus. Hawu- 
-ane fsd-31eKTpoHHOM KOHMrypallHH CBHJeTebCTByeT O 3HAYHTebHOH cTeme- 


* Onpegenenne mpouspegeno B. A. Tpury6enxo u B. M. Llapespm. 
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4Palamioucy al 


PentrenorpamMa rekcaOopuya Tepova 


) J paccu., I 9kcn. hkl i) 7 paccu. I oKcn, hkl 
13°50’ — acne | 10 6 42°28’ Bye 4 cp. 320 
15°22" 40,8 On Cs 110 44°27’ 62,9 Onc] 321 
16°39’ — onc: » dita Bleese 28. 14,4 OF Ca. 400 
17°54’ — Ci. TbBa 50°37’ 74,4 Om C 410 
18°54’ 29,4 Ce 114 52°40’ 65,4 Cc. 330 
al — oO. cn: | 200°8 54°45/ 33,4 Os Cals 331 
20°59” — O; Ce.) 0bBy 57°02/ 5173 ONICAe 420 
22°02" 20,2 cp. 200 59°20/ 112,6 cp. 421 
22°52! — o. ca. | TbBa 61°30’ 62,9 O. CI. 332 
24°46’ 62,4 ony 210 63°03’ -- OF Cul = 
27°18" 43,7 C. 211 65°32’ — O. CJ. 520 8 
28°56’ ~- On CiIgmedbBa 66°32’ 6252 O. CH. -| 422 
34 °00/ 20,4 cp. 220 69°34’ 79,2 Oy Cie 430 
34°10’ 62,9 Ounces 300 ae200 386 ,0 Ome. 510 
36°17’ 49,8 Ce 310 US! 19950 ca. o14 
38°22! 36,0 cp 314 
Ta6uuna 2 
PentreHorpamMMa TeTpaOopvfla TepOua | 
| 
() 7 sxcn. | hkl 0 I axcn hkl ) J 9kcn hkj | 
10°48’ emo |) OOM 25351 hos core | 202M 422284) "ou scien 604 
12°26/ ca. | 200 || 26°36’ cme |, 122462274) of ca 630 
13°58’ cp. | 240 |} 28°537 c 441 || 47°23’ | 0. ea.| .532 
16°42’ (ute | Omale | gee cl. |..333 ||52°10’)0. ca. | 204 
isola 2 On Coll 21 tea oO 486" Or Cue mole «| loom onto Cia lmOeE 
AS°56"+ Lo, emi | 300) |} 35°48" Cs 412 || 54°00’| 0. cu.} 724 
19°50’ |o. ca. | 340 |] 36°42’ cp. | 332 |/55°30’|o. ca. | 224 
24°08’ ema |) 22174 \31245" Ci. -}- O24-> | 565355 | 0. cts || 434 
22°14’ |o0, ca. | 002 || 38°36’ Ci. | 2lon IDO Se yl O.eCi. | oad 


Do Onme | OuCin | ol lead ts, Ci. |) ool 


| 

HH CBA3aHHOCTH KOJIJICKTHBH3HPOBaHHBIX 9SJIEKTPOHOB TepOua H Oopa B sd- 
movloce pelleTKH rekcaOopuya. 
Cyuyectsopanve Sopujos TbB, u TbBy u ux KpucTasmoxuMuyeckne xapak-| 
TePHCTHKM YCTAaHOBJIeHbI BIepBEle. 


MucTHTyT MeTamoKepaMHKH HM CIeMHaIbHBIX CHIaBOB Tloctynuso 
Akayemuu Hayk YCCP 8 XII 1958 


UWHTMPOBAHHAS JIMTEPATYPA | 


1M. A. Eabsamesuy, Cmextpp pegkux semenb, M., 1953, crp. 289. 291. B.Cam- 
conos, B.C.Hemnop, JAH, 122, 1021 (1958). *T.B.Camconhos, A.E.T pog- 
mTeHH, WKOX, 30, 379 (1956). *1F. B. Camcounos, Yen. xum., 28, No 2 (1959). 
®L. Pauling, S.Weinbaum, Zs. f. Kristallogr-, 87, 181 (1934). ®T.B.Ca Me. 
couos, B. Il. Aseranoscexuh, HW. A.Cemamxo, JAH, 119, 506 (1958). 
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1959. Tom 125, Ne 2 


| . . TEXHHYECKAA ®H3HKA 


M. HW. UAEBCKHH 


) O MEXAHH3ME, NOBbILUEHHA YCTAJIOCTHOMW NPOUHOCTH 
YNPYLO-NJIACTHYECKHX MATEPHAJIOB, CKJIOHHbIX TPH 

: WHKJIMYECKOM JE®OPMHPOBAHHH K YHPOUHEHHN, Nod 
BO3SJEMCTBHEM CHJIbHbIX MOBEPXHOCTHO-AKTHBHbIX BELJECTB 


(ITpedcmaéareno axademuxom IT. A. Pe6undepom 16 X 1958) 


B mpeybiqyuux padorax (7,”) HaMH ObI10 TOKa3aHO, YTO BOSselcTBHe pacria- 
Ba OJIOBa Ha WHKJIMYeCKM JesopMupyemble OOpasi{bl CTaJIH MOMKeT MPHBecTH K 
 MOBBILUeHHIO ycTaslocTHOoH npouHoctH. Jia sTOrO ABJICEHHA MbI aeM OObACHeHHE 
Ha OcHOBaHHH padoT I]. A. PeOungepa u corp. (*,4), B KOTOppIxX NOKa3aHO, TO 
NO BO3eHCTBHeM MOBepXHOCTHO-aKTHBHBIX Cpe, MOHH2KaeTCA Mpesed TeKyye- 
CTH MeTaJJIOB H OOseruaeTCH HX MesopMupyemocrTD. 


AT om? 


i M ——— 
7 ZB Al P20 
Puc. 1. Kpuppie ycTamocTHOH MpouHOCcTH OOpasloB C KOHIEHTpaTOpaMu HalipA- 
: X%KeHHA, CACAHHbIMM H3 cTamH CT-35 B oToxwxXeHHOM cocToxHHH. J — oOpasubl, 
MpeABapHTebHO MOKPBbITHIe cOeM SBTeKTHKH Pb — Sn, B pacmviaBe SBTeKTHKH 
Pb — Sn npn 300°; 2 — o6pas3ubl B pacnmape sBTeKTHKU Pb — Sn npu 300°; 3 — 
oOpasibl Ha Bosqyxe mpu 300°; 4 — o6pasubl Ha Boszyxe npH 20° 


mut vA 
0 200 (000 2000 10000 10 


OnbiTbl, HEKOTOPble Pe3yJIbTaTbl KOTOPbIX MPHBOAATCA B HacTOAUeH cTaTbe 
(cm. pyc. 1), MOKa3aIH, TO BO3ZeHCTBHe Ha CTaJIb SBTEKTHYECKOTO ciiviaBa 
Pb—Sn TakxKe NPHBOAMT K NOBbIIMeHHIO ee yCTalOCTHOH MpoyHocThH *. 

PaccmoTpuM mpednoularaemblii Oovlee JeTasbHbIli MeXaHH3M BOSsJelCTBUA M0- 
| B€PXHOCTHO-aKTHBHBIX BellleCTB Ha YCTaJIOCTHYI0 MpOuHOCTh ympyro-mulacrH- 


- ye@CKHX MaTepHaJIOB, CKJIOHHBIX K YNPOUHeHH!O IPH WHKJIHYCCKOM TeOpMupoBa- 
| 


* Pagmepbl OOpasllOB H KOHMCHTPaTopa HallpAXeHHA MPUBECHB! B CTATbAX (1,2); B aHHoH 
; OHUeHTpaTophl c yroM B 45°. TexHonorua ropsuero NOKpBITHA 
 pa6oTe Ha OOpasitbl HaHeCeHbI KOHIeHTpaTOp y 


o6pasnos sBTeKtuKolt Pb — Sn ananormuna TeXHONOTHH MAyKeHHA, MIPHBCACHHOH B CTAaTbAX 


| (1,2). 
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Huu. Tlopeqenve NOJOOHEIX MaTepHaJIOB MPH MX, WUKJIMYCCKOM edopMupoBaHHhu 
XapakTepH3yeTca mpexje Bcero TeM, YTO B MeCTaX MCCTHOM TeKyYeCTH BCJIEACTBHE 
yNPOUHeHAA aMIVIVTYAbI HaNps2KeHHA M AePopMaluu HeMpePbIBHO H3MCH AIOTCA 
lO ompeyeseHHoro mpexeva (°). 

Ilycrb o6pasel, HCnbITHIBaeTCA Ha YCTaJIOCTHy!0 NPpO¥HOCTb MIpu usrHoe. 
Tlonycrum, uTo o6slacTH macTHyecKkolt AeopMallu B MecTaX NIMKOB HalipsxKe- 
HMA MaJIbl H MOITOMY He OKaSbIBalOT BJIMAHMA Ha JecopMallHio OOpasila B WeJIOM. 
Torja nog JelicrBHeM M3rHOaloulero MOMeHTa, H3MeHsIouleroca oT +M yo —M, 
ecbopMallWaA B MOBePXHOCTHBIX COAX OyeT H3MCHATbCA MexKy MOCTOAHHI- 
MH 3HaueHHAMH ©, H —s, (puc. 2). 


Puc. 2. CxeMa yMpouHeHHA CTaJIH TIpH ee WHKAHYeCKOM JepopMupo- 
BaHHH B yCJIOBHAX BO3CHCTBHA MOBepXHOCTHO-aKTHBHBIX cpey 


IIpu ucnbiraHHuv Ha BO3yxXe pH NepBOM HarpyXeHHH CBA3b M@XKy Halps- 
*KeHHeM H JlesopMalivel B MvlacTHYeCKOH 30HE NOBePpXHOCTHBIX CJIOeB MaTepHavia 
MOXKHO MpefcTaBuTb KpHBoH OGAB. ITlocnenytoujee yMeHbuleHve H3rHOalollero 
MOMCHTa H H3MCHEHHE eFO 3HaKa IIpHBeseT K H3MCHEHHIO HallpAKeHHA NO KPHBON 
BLB’. BeneqcTBue CKJIOHHOCTH MaTepHaJla K YMPOUHeHHIO IPH Jas bHeHWIemM WH- 
KJIHYeCKOM JePOPMHPOBaHHH NOBePXHOCTHOFO CJIOA, KPHBadA HalpsaAxKeHHe — 
epopMall\HA ONMcbIBaeT TucTepesHcHy!o cnupalb B’RCEC’FDHD'JD, ornenv- 
Hble MeTJH KOTOPOH C yBeJIMYeHHeM UHCJla WMKJIOB CTAHOBATCA yxKe H AMHHeE. 

B veaJIbHOM culyuae WHKIMYeCKH JetpopMupyeMasd MulacTHyecKad 30Ha JON- 
X%KHa CTaTb YIPyroH, 4YTO MpHBeseT K YBeHYCHHIO MECTHOFO HallpAxKeHHA JO 
3HaYeHHA 3,. B eHCTBHTeIbHOCTH ynpouHeHHe SyeT NPOHCXOLUTh Jo onpeje- 
JIGHHOTO Mpefleia, HaYHHaA C KOTOPOrO GyeT coBepllaTbcaA paOota mMacTuye- 
CKOH JeopMalluH, XapakTepu3yemMaA MetTieH ructepesuca DHD'JD, ecanu, 
KOHEYHO, BOSHHKWaA B pe3yJbTaTe yYNPOUHCHHA aMMIHTyZa HanpsxKeHHA o, 
ABJIACTCA JONYCTHMOH. 

IIpu Bo3qeHcTBHH NOBepXHOCTHO-aKkTHBHEIX Cpe Ha WMKIMYeCKH JesopMupy- 
eMy!O IllaCTH¥eCKy!0 30HY MOBePXHOCTHBIX CIOCB MeTaJIJIa MOryT BCTPeTHTbCs 
TPH Pa3/IM4HbIX CJy4an: a) BO3ZeHCTBHe OTHOCHTeIbHO CaObIX MOBepXHOCTHO: 
aKTHBHBIX BelllecTB (HaMpHMep, pa3JIHUHbIX Maced); 6) BOSMeHCTBHe CHJIbHBI 
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‘MlOBep XHOCTHO-aKTHBHBIX BellleCTB (HaNpuMep, PacliaBoB JerkKOMMaBKUX MeTaJ- 
JIOB); B)BO3eHCTBHe NOBepXHOCTHO-aKTHBHEIX BeULeCTB HauuHaeTca yepe3 HeKO- 
TOPbIH MPOMeXKyTOK BpeMeHH NOCMe HaYala WAKAMYeCKOrO jeopMupoBaHHA. 
 B cuyyuae BosjelicTBHA caObIX MOBePXHOCTHO-aKTHBHBIX BeLLeCTB MO YuIb 
yUpPyroctTH MwacTHyecKOH 3OHbI NOBEPXHOCTHbIX COeB MpakTHUeCKH U3MeHseT- 
‘CH H€3HAUHTeJIbHO HW NOSTOMY OMpedeAeTCA B pacCMaTPHBaeMOM Culyyae TeM 2%xKe 
yIioM HakloHa npamou OGAX, (puc. 2), ofHako mpemen TeKyyecTH 3aMeTHO 
monMxKaetcx (*). [lostomy saKoHOMepHOCTh M3MeHeHHA HallpsKeHHA pH mep- 
BOM HarpyKeHHH B 9TOM CJly4ae MO*KHO H300pa3uTb KpHBoli OGK. Tipu yabuelt- 
IeM IMKIMYeCKOM JeopMupoBaHHH KpPHBad HanpsaxKeHHe — epopMal\ua onn- 
met THucTepesHcHylO CMUpaJlb, aHaJIOrH¥uHYyIO ONMCaHHOM Bblle. OHako B 
WaHHOM CJlyuae CileqyeT HMeTb B BUY, YTO MaTepHasbl, CKJIOHHbIE K ympouHe- 
HHIO TIpH WHKIMYeCKOM ePOPpMHpOBaHHH Ha BOSLyXe, ellie B Gobel creneHu 
YNpoOuHAIOTCA NIpH WHKIMYeCKOM JesOpMupoBaHHH B YyCOBHAX BO3elcTBHA 
MOBep XHOCTHO-aKTHBHBIX cpeq (°,°), cieqOBaTebHO, AMMIMTYa HanpsxKeHuA 
'B 9TOM Cilyyae OyAeT MpeBbllaTh aMMVIMTYAY HaMpAKeHUA oy, MOMYYCHHYIO B 
ipesyaptaTe yMpouHeHHA MPH WMKIMYeCKOM ecsOpMHpOBaHHH Ha BO3sLyxe. 
)Ec1m aMnMTya Hallp 2KeHHA oy ABAACTCA MOMYCTUMOH, TO aMIWIMTY Za HanpsxKe- 
jaa, MOJIyuaemMad B pe3y/IbTaTe WukKIMYecKOrO WetbopMupoBaHHUA MvlacTHYecKol 
IZ0HbI B YCIOBMAX BO3eCHCTBHA MOBEpXHOCTHO-aKTHBHbIX Cpe, MOXKET OKA3aTbcA 
fHeJlOnyCTHMOM HM MPMBeCTH K BO3HHKHOBCHHIO HIM JlaJibHelilllieMy pa3BHTHIO 
ycTaJIOCcTHOH TpelMHb. Kak noKka3asiM MHOrouncaeHHble onbirnt T. B. Kapmen- 
ko (1°), WukKIMYeCcKOe AesOpMupoBaHHe MeTaJJIOB, CKJIOHHbIX K YIPOUHeHHL, 
(0PH OJHOBPeMeCHHOM BO3eHCTBHH Ha HHX OTHOCHTEJIbHO CaObIX MOBepXHOCTHO- 
}AKTHBHbIX Cpe MPHBOAUT K NayeHHIO ycTaJIOCTHOH MpOuHOCTH NO CcpaBHeHHIO 
iC HCNbITAHHAMH Ha BO3AyXe. 

|  B caryuae BO3eHCTBHA CHJIbHbIX MOBePXHOCTHO-aKTHBHbIX Cpe, B YaCTHOCTH 
MeTaJIJIMYCCKUX PaciaBOB, XapaKTep YMPOUHeEHHA HECKOJIbKO H3MeCHAeTCA. 
TJoxq BoszelicrBHeM CHJIbHbIX MOBepXHOCTHO-aKTHBHBIX BelI[eCTB 3aMe€THO YMeHb- 
waeTcA He TOJIbKO Mpesesl TeKyYeCTH, HO HM MOJYb yMpyrocTu NMacTHyeckor 
30HbI NOBEpXHOCTHBIX cOeB MeTauia (*). B TOM cayuae Np MepBoM Harpyxe- 
HHH CBA3b M@XK]ly HalpA*KeHHeM HM edopMaltueH u300pa3uTca KpHBoH OMN. 
\lIpu asmbHeliiiem WHkKIMYeCKOM JecsOpMupoBaHHH BCeACTBHe YNPOUHeHHA 3Ha- 
hdeHHe aMIIHTYAbI HallpsKeHuaA OyseT pacTH aHaJIOTH4HO PpaCCMOTPeHHbIM pa- 
Hee culydaimM. OfHaKO JIerkKO 3aMeTUTb, UTO Jake IPH UeasIbHOM yIpOuHeHHH 
[AMIIMTYa Hallps>KeHHA He MPeBHICHT 3HAYeCHHA oz, OMpeesAeMOrO TOUKOL 
|X, KOTOpOe MeHbIIe HanpAXxKeHHA 5,, LOMyCKaeMOro PH WHKIMYECKOM Jedop- 
‘MHpOBaHHH Ha Bosfyxe. JA oBeqeHHA 3HaYeHHA AaMMJIMTYZbI HalpAxKeHuA 
mlacrHyecKoH OOacTH O BeJIMUHHbI o, HeEOOXOAHMO, OYeEBHAHO, YBeJIHYHTb 
jaMMIMTyAy oOuleH AecbopMalluv NOBepXHOCTHBIX C/10eB, HallIpHMep, JO 3Ha4veHuA 
(2, JIA vero HEOOXOMMUMO yBeJIHUNTb 3HaYeHHe aMMIMTYAbI M3srMOalollero MO- 
IMCHTa; B Ppe3YJIbTaTe CBA3b MeXKLy Hallps2KeHHeM H edopMallueH MOKHO Mpey- 
scTaBuTb KpuBolt OM NP. IIpu yukanyeckom AesopMupoBaHHH BCeAcTBHe ympo- 
He€HHA KpHBad HampsAxKeHve — JlecbopMallMA OMMUeT THcTepesHCHy!O CNUpaJb 
LOMNPP'’S... . CneqoBaTebHO, B HeaJIbHOM CJly4ae aMIVIMTya Hallps2xKeHHA B 
ipesysbTAaTe YIPOUHeCHHA BO3paCcTeT NO 3HAYeHUA 9), ONpesemaemoro TOUKOH X>. 
'B J\eHCTBHTeIbHOCTH aMIVIMTyLa Hanps2xKeHHA OyfeT MeHbIUe. OWHaKO, Bcue]- 
icTBHe GOJIbIel CNOCOOHOCTH MacTHYecKOl 30HBI K YIpOUHeHHIO TO LelicTBu- 
jeM MOBepXHOCTHO-aKTHBHBIX BelleCTB, 3HaveHHe aMIIHTY[bI HalpAxKeHHA MO- 
oKeT B PpaccMaTpHBaeMOM CJIy4ae HW MpeBbICHTb oy. Ec 2ke NOX WeHCTBHeM U3rH- 
}Oaloulero MOMeHTa MWwlacTH¥ecKad 30Ha MOMTYYHT We*opMallHiO &y > &;, TO, KaK 
ilerkKO 3aMeTHTb M3 pHc. 2, Make B cuy4yae UeabHOM CNOCOOHOCTH MaTepHaia 
‘K YIIPOUHeHHIO, 3HaueHHe aMIVIHTYAbI HallpAxKeHHA He IIPeBBICHT s;. CuleqoBa- 
irebHO, Oe30nacHad OOMacTb 3HaYeHHM aMMJIMTY WepopMal\un TWacTHyeckoH 
IZ0HbI (H COOTBETCTBEHHO HM H3rHOalOllMX MOMeHTOB) HaxXOMHTCA MexKy & HU 
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Haxkonell, alcop6uua moBepXHOCTHO-aKTHBHOrO BelllecTBa WH CMaYMBaHu 
MOBEPXHOCTH MulaCTHYe€CKHX 30H NOBEPXHOCTHEIX CJIO€B MeTaJJla MOryT MpOHCXO 
yuTb He cpasy. JlelicrsuTeibHO, HampuMep, Aa Toro, 4YTCObI OOecne4yHTb CMa- 
YMBaHHe pacnaBOM OJIOBa NOBEPXHOCTH HCIIbITLIBAeMbIX Ha YCTaJIOCTH 10 mpou- 
HOCTb OOpPa3llOB W3 CTa/IM, HeEOOXOAHMO NpeABapHTebHO MpPOBeCTH JIy2KeHHe. 
B npoTHBHOM c/ly¥ae 3-34 HaMYNA Ha NOBEPXHOCTH METAJIa NCHKM OKHCIOB 
CMauHBaHHe NPON3OM eT TOMbKO MOC/e BbIep%KKU OCOpaslloB B pacaBe OJIOBa, | 
MpOMO/I2KUTEMbHOCTh KOTOPOH 3aBHCHT OT TeMNepatypbl. Ho, ecan cMauHBaHHe 
NPOHCXOMMT He Cpasy, TO MlacTH¥ecKad 30Ha MOXKET YIPOYNTbCA NO MpeesbHO-| 
TO 3HaYeCHHA JO Havasia CMauMBaHHA, H Clefyloulee 3a YIPOUHeHHeM BOsTeHCTBHE: 
IIOBepXHOCTHO-aKTHBHOFO BellleCTBa MOMKET MPHBECTH K elle GobWeMy ynpow. 
HeHHIO H YBCJIHYCHHIO aMMIMTYbI Hap AKeHHA, Kak NOKa3bIBal0T OMBITbI, 3TO! 
IPHBOLUT K MaLeHHIo ycTanocTHOH NpouHocTH OOpasloB CTaJH 10 CpaBHeHHIO CI 
oOpasllaMu, CMayHBaHHe KOTOPbIX NOBEPXHOCTHO-aKTHBHbIMM BelecTBaM ObisTO 
oOecneyeHo Cc Camoro Havadia HcnbITaHHH (puc. 1). 

B cratbax (1, ) yKa3bIBaslocb, YTO MOBbILMeHHe yCTaJIOCTHOH NMpOuHOCTH oft 
PasIlOB CTasIH, HCMbITbIBAeMBIX B PaclJaBe OJIOBa, ABJIA€TCA, BOSMOXHO, He TOI} 
KO C/leCTBHEM YBeJIHYCHHA MaCTHYHOCTH NOBePXHOCTHBIX C/l0eB MeTaJIJIa, HO! 
HM pe3yJIbTaTOM CBOeOOpasHOro «3a/IeUHBaHUA» KOHUEHTPaTOpOB HalpsAx%KeHUAl 
pacnuaBom ooBa. Hago nosaraTb, YTO BMAHMe NOAOOHOrO 3a/leUHBaHHA  He-> 
3HAUHTEJIbHO MO CpaBHeHHIO C afCOpOMMOHHbIM BJIMAHHeM. Ha 3TO yKa3blBaer} 
pe3koe nafleHHe OrpaHHueHHOH ycTaJIOCTHOH MpOUHOCTH MpeABapHTebHO O6-} 
JIYXKE€HHbIX COPa3llOB, HCMbITbIBAeMBIX B PacnviaBe, NO CpaBHeHHIO C HCNbITaHH- } 
AMM Ha BO3yxe. | 


MucTHTyT MalJMHOBeQeHHA HM aBTOMaTHKH Tloctynust10 
Akajemuu HaykK YCCP 7 1X 1958 


UHMTHPOBAHHAA JIMTEPATYPA 
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JIAH, 58, Ne 6 (1948). ® T. 10. JJio6umosa, AKT, 12, 331 (1950). ® TT. TT. Hopol 
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Hornaynn Akagqemun nayxr CCCP 
1959. Tom 125, Ni 2 


XHMHA 


E. A. BOOM 


O ABOMHOM CHJIMUWYE HATPUS B MOJMOKLMPOBAHHbIX 
AJIKOMVHHEBO-KPEMHHEBbIX CIJIABAX THNA CHJIYMHH 


(ITpedcmasaeno axademuxom H. I]. Bapduxem 15 V 1958) 


Vi3BecTHOo, YTO MPOMBILJIeHHbIe aJIIOMMHHeBO-KPeMHHEBBIe CMaBbl C MOBBI- 
WICHHbIM COjlepxkaHveM kKpeMHHA (OT 9 Jo 13% kpeMHUsA) NOsRepraloTcA MOJH- 
| PUuUApOBaHHto. Ora onepalluA COCTONT B TOM, YTO B KXHAKHA cNaB BBOAAT HaT- 
PHH WIM HeNOCcpeACTBEHHO HVIH NOcpescTBoM ero cose. IIpun Haqiexkatieh jo- 
3HPOBKe HaTPHA CTPyKTypa CilaBa H3MeHAeTCA, a CFO MeXaHhyecKkhe CBONCTBa 
B 3Ha4HTCJIbHOH CTeEMeHH yJlyullaloTcA. STO ABJIGHHe H3MCHEHHA CTPYKTYPbI H 
CBOHCTB CivJlaBa JO HaCTOALWero BPeMeHH elle B JOJKHOH CTeNmeHH He H3yYeHO 
MW MposoukKaeT CYXUTb NPeCAMeTOM MHOFHX HCCeqOBaHHhK. 

ABTOp HaCTOALeH CTaTbH COpaTHs! BHHMaHHe Ha (akT OOpasoBaHHA B yKa- 
3aHHbIX ClJlaBax JBOHHOFO CHVIMUHAa HATPHA HW W3yY4HI ero NPOABEHHeE B CTPy- 
KType cmviaBoB. B faHHOH cTaTbe JlaeTCA KpaTKoe COOGIWeHHe O NepBok YacTH 
S3TOH padorTHl. 

EcuiH OnyCTHTb aJIKOMHHHeBO-KPpeMHHeBbI CiJiaB, C MOBbILICHHbIM CosepxKa- 
HHeM HaTpHA B CTaKaH C BOAO, TO MOXKHO BHeTb KaK C NMOBEPXHOCTH OOpaslla 
HauHHaloT OTEJIATbCA My3bIPbKH fa3a, KOTOPble, NMOMHABLUHCb Ha NOBePpXHOCTb 
BOJIbl, BCNbIXHBalOT XKEJITbIM IJIAaMCHEM, OCTABJIAA NOCIe Kak OM BCNbILIKH KO- 
PHUYHEBbIN HaJieT Ha CTCHKAX CTaKaHa. 

Jlaa Toro uToObl NOyYHTb JOcTaTOUHOe KOJIHYECTBO KOPHUHEBOMO BeELLeECTBA 
WIA aHaviv3a, ObIJIH NpOBeeHb! cleqyloulMe OnbiTbl. B KOpyHAH30BOM THIeJIb- 
Ke OObINHbIM OOPa30M NPHPOTOBJIAJICA 3a9BTEKTHYeCKHH aJIIOMHHHeBO- KpeMHH- 
eBbI ClwlaB H3 pacueTa colepaHuHA B HEM 16—17% Kpemuua. Unctota aJiioMn- 
HHA cocTaBada 99,9%. Ilocme nomHOrO pacTBOPeHHA KPeMHHA CVaB OXJaxk- 
Jasica LO TeMnepatypbl 700—710°, u B Hero BBOAMIH KyCOUeK MeTaJJIM4YeCKOrO 
HatpHa (1—1,5%), 3aBepHyTbIH B aJIOMHHHeBylO Coubry. Ha Que THrA cpa- 
3yY Ke COpa3s0BblBaviCA OCaOK, KOTOPbIN ynOTHAJICA GapcopoBol NalouKou 
SaTeM cnvlaB OX/laKaicd MW BbIHHMaJICA H3 THA. Hawxkuaa YacTb CAMTKAa 
(ocayoK) erko oTJeIAJIacb. Ona NpescTaBsAsa coOoK pbixXJTyio Maccy YepHorO 
upeta. Ecau 3Ty 4acTb CJIMTKa MpHBeECTH B KOHTAKT C BOMOM, TO H3 Hee BbI,eA- 
-eTCA a3, CAMOMPOH3BOJbHO BOCIJaMeHAIOWMHCA Ha Bo3fyxe. Metoyuka Bbije- 
| JeHHA Taga cOCTOAIa B CJIeyIOULleM. 
| B crekAHHyIO TpyOKy U-o6pa3HOH POpMbI OblIH MOMOKeHbI KYCOUKH yKa- 
- 3€HHOPO BbILUe OCaKa. OHH KOHEL COcyla HMeJI OTBOLHYIO TpyOKy, ONyLWeHHy!0 
-B cTaKaH c BomoH. Uepe3 Apyrok KoHell cocya NpH NMOMOLLM KalleJIbHHUbI BBO- 
[4M HeOOMbUIHe MOPUHH BOLI WU ObICTPO 3aKPbIBaJIM OTBeEpcTHe MpoOKoH. Kak 
TOMbKO KalleAbKH BOAbI KaCaJIMCb KYCOUKOB CiJlaBa, OOpas0BbIBaJICA a3, KOTO- 
-ppili yepes OTBOAHYIO TpyOKy NepexOfHJl B CTaKaH C BOOM HM, NOAHABLIMCh Ha 
“MOBeEPXHOCTb, BCIbIXHBaJ 2KeITOBaTbIM NiamMeHem. IIpH sTOM oOpa3yrouluiica 
-HayleT KpacHo-6yporo Beta OceflaJI Ha CTCHKAX COCY{a H Ha NOBEPXHOCTH BOB. 
Dror Haslet Obl COOpan MW NpoahasM3NpOBaH XHMHYECKHM H cieKTporpapuyeckuM 

nytem. [Ip sToM Obls0 HaligeHo, YTO OH comepxKaN 93,7% SiOz. KeTo-Oypasx 
OKpacKa, N0-BHJMMOMY, BbI3bIBaJIacb MPpHCyYTCTBHeM MOHOOKHCH KpemMHHA SiO. 
—Oua ucuesasia HW NOpOWwOK CTaHOBHJICA OeJIbIM MPH MpOKaJIMBaHHH eFo Ha BOSILy- 
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xe. Kora cropaHue rasa npoucxoguso BHyTpuw U-oOpasHoro cocyfa, TO Nouly- 
YaJICA NOBOJIbHO CHJIbHbIM B3PbIB. OTH OMbITLI MOKasblBaJIM, UTO IPH BsavMosen- 
CTBHH BOJbI HW aJIIOMMHHeBO-KPeMHHeBOrO CIIaBa C MOBbILIe€HHbIM COJepKaHHeM 
HaTpHA OOpasyeTcA KpeMHEBOOpO — cHaH. 

Vispecruo, YTO H3 BCeX KPeMHeBOAOPOAoB romomnoruyeckoro pxALa SinHon+,2 
CaMOBOCIVJI4MCHAIONIUMCA Ha BOSyXe ABIAeCTCA ra3z00Opa3Hbld TeTparHvyput | 
SiH4. CreopaTembHo, HMeeTCA OCHOBAHHe IIpeAMOMOXKUTb, YTO B HAaIUMX OMBbITAX | 
mpotekana peakmuua SiH, -+- 202—-SiOz + H20. 

Heo6xoluMO OTMeTHTb pe3KHH ropbKoBaTHI 3amax, OOpasyiOllMlicA MpH | 


oOpa6oTKe cnmaBa Bool. | 
O6pasopanne KpeMHeBOLopora (cuaHa) HaOMOJalocb H paHbuie MpH oOpa- 


60TKe CONAHOM KHCOTOH HemMoxuduluApoBanHoro (') 4H MOfMuLApoBaHHOro (?) | 


cnmapos. Jind o6pacHeHuA 9Toro ABMeHHA Kaauko chelan mpeqnomoxenne | 


© CYIeCTBOBaHMH CHJIMUNa asOMHHHA TepeMeHHoro cocTaBa, XHMHY¥eCKH 
pearMpylollero ¢ KucoTaMH (cepHoi Hu ComAHOL) cormacHo cxeme: [Al — Si] + 
-_ HCI-+SiH, + AICls. OqHako 3a Npomleswee Noce THX ONbITOB BPeMA CYLe- | 
CTBOBaHHe CHIH a alIOMHHHA B CiiaBe HUKeM He Oblwlo MOATBepxXeHo, a. 


M HeT OCHOBaHHH JOUYCKaTb o6pa30BaHve 3TOrO FHMOTeTHYeCKOrO COeCTHHEHHA, } 
Tak Kak oOpa30BaHne CHJlaHa ABJIAeCTCA CJIELCTBHEM jeHcTBuA BOJ[bI HJIM KACJIOTHI | 


Ha CHIMUML HaTpud. M3 muTepaTypbI H3BeCTHO, 4TO BOMpOC O XHMHYECKOM B3aH- 
MOJCHCTBHM MeXxKLY HaTpHeM H KpeMHHeM Aosro ocTaBaJIcCA NepeMeHHbIM. He pa3 
JeaHCb MOMbITKH PellIHTb 3TOT BOMpoc, HO OHH OKaHUHBaJIMCcb Heyayet 


(2-6), Jum B 1947 r. Haporun u Wet (*) yqanocb NosyYMTb CHIMUAL HaTpuas | 


IYTeM BOCCTAHOBJICHHA KPeMHe3eMa MeTaJIJIMYeCKHM HaTpHeM TIpH TemMepatype 
900°. Sto coeqHHeHHe, NO HX JaHHbIM, OTBeYaeT cbopmysie NaSie u KpucTammu3yer- 
CA B TeTparoHaJibHOH pemleTKe. B Bolle u pactBopax HCl cumumuy momHocTbIO 
pa3maraeTca c oOpas0BaHHeM cHJIaHa. 

B 1948 r. Xomaunu (8) NyTeM NpsAMOro CHaBJIeEHHA HATPpHA HM KPeMHHA B COOT- 
BeTCTBYIOWHX YCOBHAX NOY CHIMUNA HaTpusa coctaBa NaSi B Bude JIHH- 
HbIX OJIeCTAWMX HII H HAeEHTHPUUMPOBAa ero NO peHTreHorpamMe Jle6aa. 

O6pasoBaHHe *Ke ciiaBa B oMbiTax KuA4KO c HEMOAMPYUMPOBAaHHbIMN CIvia- 
BaMH, BepOATHO, CleLyeT OOBACHHTh CJIYYAHHbIMH TPpHMecAMH HaTpHA, WomaB- 
wero H3 aIOMHHHA, YMCTOTa KOTOPOrO cocTaBAIa TOMbKO 99,7% Al. Hanuane 
B MOMHMPHUMPOBAHHbIX AJIOMMHHEBO-KPeMHHEBHIX CIaBaX CHIHIMLa HaTpHA 
HAXOMMTCA B COOTBETCTBHH C Pa3BHBaeMbIM aBTOPOM HaCTOAIMeH CTaTbH B3rJiA- 
JOM Ha OOpasoBaHHe TpowHoro ciiaBa B cucTeme Na — Al — Si. To namemy 


MHeHHIO, ABJICEHHe «lepeMOAMPHUHPOBAHHA» BbISbIBAeTCH OOPa3OBaHveM JIBOH- | 


HOPO CHJIMUMLa HaTpuA. OTHM Xe OOCTOATEMbCTBOM CeLyeT OObACHHTS UM Apyrue 
(bakTbl, CBASAHHbIe C MOBbILICHHbIM COepKaHHeM HaTPHA B ClwaBe, KaK TO: I0- 
HW KeEHHaA KOPPOSHOHHAA CTOMKOCTb, CKJIOHHOCTb K TpelllMHOOOpasoBaHHo, H3- 
MeHeHHe MHKPOCTPYKTYPbI H Jp. 

Uccreqopanns 10 NOsyYeHHO CHMUNAa HATPHA Yepes asIOMHHMeBO-KpeMHHe- 


BbIe CIJIaBbl C HaTPHEM MOCWY*KHJIM OCHOBAaHHeM BbIaun aBTOpy HacTose | 


CTaTbH COOTBeTCTBYIOllero aBTOPCKOrO cBHeTeNbcTBa (°). 


J,ambHeBocTouHblt (busuan uM. B. JI. Komaposa Tloctynnao 
Akaemun Hayk CCCP 1 ITI 1958 


UMTMPOBAHHASA JIMTEPATYPA 
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Jloknxann Akanemun Hayk CCCP 
1959. Tom 125, Ne 2 


XHMH A 


M. HW. KOPHHJIOB u Tl. T. KOJIOMbILLEB 


HEMPEPbIBHbIE METAJIJIMJHBIE TBEPJbIE PACTBOPbI 
B TPOMHOW CHCTEME Co—Ni—B 


(ITpedcmasaeno axademuxom H. H. Yepraesoim 27 XII 1958) 


B uccreoBaHHax OLHOrO 43 aBTopos (1,2) Obwin ccbOopMyAMPOBaHbI OCHOBHBIE 
YCJIOBHA H3OMOPu3Ma MeTAaJIJIHYECKUX COEAMHEHMY, IPH BbINOHeHHH KOTOpbIX 
MexKLy HAMM MOryT OOpa30BbIBaTbCA HeNpepbIBHble TBePAble pacTBopbl. OTHMH 
YCNOBHAMM = ABSIAIOTCH: 1) OMHOTHNMHOCTb KPHCTaIHYeCKOH pellleTKH; 


2) aTOMHOe CXOACTBO KOMNOHEHTOB, YUACTBYIONINX B OOpasoBaHHH coekquHeHUH; 
3) OMMHAaKOBbIM THI XMMHYeCKOH cBA3H; 4) HamMuMe B COeMMHEHUAX OfHOFO 


M TOPO Ke duleMeHTa; 5) OMMHAKOBbIH CTeXHOMeTPHYecKHH cocTaB coeqMHeEHHH 
vu 6) OOpasopanve HelpepbiBHbIX TBEPAbIX PaCTBOPOB MexKLy MeTaswamH, oOpa- 
SYIOWWMMH CoequHeHHA. Henpepbipuble TBepybie pacTBOPbl MexKALY MeTaHUeC- 
KMMH COeJHHEHHAMH Obl HaSBaHbl MeTaJWIMQHbIMU (?). 

Ha ocHoBpaHui yKa3aHHblx cooOpaxkennlt I. B. Camconos (?) mpuBem cucte- 
Mbl AHOOPHAOB NepeXOMHbIX MeTAJIJIOB, LIA KOTOPHIX cOOMIOMaloTCA ycOBMA 
oOpasoBaHHA HeMpepbIBHbIX TBePAbIX PaCTBOPOB. OKCMepHMeHTaJbHO HaM4Ne 
HelpepbIBHbIX TBEPAbIX pacTBOpoB ycTaHoBieHol. B. CamconoBpm (3) w Apyrumu 
aBTOPaMH JIA HECKOJbKNX CHCTeEM AHOOPHAOB H MOHCOOPHAOB, a AA cHCTeM 
FeeB — Mne2B; CozB — MnzB u Co2zB — FeeB Kuccauurom u Xerrom (‘). 

Jipyrve CHCTeMbI, COCTOAMMe H3 HU3INHX OOpHAOB, SKCMePHMeHTabHO He 
HCCeEAOBaIHCb C TOUKH 3PpeHHA COPa30BaHHA HelpepbIBHOrO pAa TBepAbIX 
pacTBOpoB MexKLy HUMH. 
 [Ipn usyyennu B3aMMoeHcTBHA Sopa c HHKeseM u KOOambTOM (°,°) ObIIO0 
oOpallleHO BHHMaHhe Ha BbINOJHeHHe YCIOBMH, HeOOXOJUMBIX JA oOpa3s0BaHHA 
HeIIpepbIBHbIX TBepAbIX PaCTBOPOB MexKYy HH3lHMMH Oopuzamu CosB u NisB 
u Oopugzamu Co2B u NieB. 

B cBxA3H C 3THM MbI IIpOBeIH 3KCMepHMeHTasIbHOe H3y4eHHe JBYX CHCTeM 
MeTaslH0B: CosB — NisB u Co2zB — NieB. [na mpurotopnenna oOpasios 
COOTBETCTBYIOWHX COeCMHEHHH MCNONb30BaJICA KAPpOOHHJIbHbIH HHKeb, COsep- 
Kaui (Bp mpouentax): Ni 99,8, C 0,18, Si 0,0006, Al 0,0003, Cu 0,00025 u 
Fe 0,001; nopomKkoo6pa3Hbii KoOabT, Cohep»alluhH (B MpoueHTax): Co 99,53, 


' Ni 0,19, Fe 0,08, Cu 0,01, O2 0,08, C 0,02, Si 0,02, Bnara 0,03 u amop@uHbilt Gop. 
| Bop Obi noswysen WyTem TepMuyecKol AnccolMalHH AMOopana. Jia yRanenusa 
- BoMoposa HW KHCMOposxa NoOpowok Sopa MosBeprasicA MpoKaNMBaHHIO pH 


1300 — 1400° B Bakyyme 10° MM 4H Nocule NpokaMBaHHA Cofep2Kas He MeHee 


99,8% B. 


Buayase roroBusn ABolinple coequHeHHA: CosB, CoezB; NisB u NieB. na 
3TOFO MOPOLIKH MeTaJJOB HW Oopa B COOTBETCTBYIOWMX MPOMOPUMAX TWATebHO 
T€PeMelUMBasIMCb, CMECH IIpeCCOBaIHcb UH MpPeCCOBaHHble COpasubl MaBHJIMCb 


t B aTMoc(depe yucToro aproHa. Ilocne nuwaBKu coflepxanHHue yrulepowa B CIiJla- 


Bax He lpeBbillianto 0,05%. ORHOPOAHOCTh OTAMBOK TpOBepAaCb MyYTeM MHKPO- 
cKomuyeckoro aHamH3a. JIuTbIe OOpa3sibl WpoOusMcb Ha MeJIKHe KYCOUKH, KO- 


) Topple UCNOUb3OBaINCh AA MPHTOTOBMeHUA CMVAaBOB ABOMHbIX CHCTeEM Me- 
TaNNMLOB, COCTaBbl KOTOPbIX MpHBOLATcCA B Tao. |. 


OG6pas3ubI STHX CHIaBOB BecoM M10 10 Fr BHITNABJIAIMCb B Ned TBB2, B aTmo- 


| ccbepe uncToro aproua. OTHBKH C WesbIO TOMOreHH3al[HH BbIAepARKUBAMCb IPH 


1000° B Teuenue 48 uacoB B aTMOctepe aproHa HM OXJIaxKWaIHCb C Neublo. 
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Ta6muua 1 


CoctaB cimaBos cucrempr CogB — NisB u Co2B — NigB (B BecoBblx mpouenTax) 


cnactl Okage ci) eee |e cae NB” cote ag| acon gene 
BOB 
4 10 90 6 60 40 14 20 80 
2 20 80 a 70 30 42 40 60 
3 30 70 8 80 20 13 50 50 
4 40 60 9 90 10 14 60 40 
5 50 50 15 80 20 


Boumuapsenuble oOpa3ub! oOawain OnecTALleH NOBePXHOCTbIO HW MPH TePMH- | 


yecKoli OOpa6oTKe He OKHCIAUIHCb HW He NOTepsAM MeTanMyecKoro Ojlecka. Bee | 


ClulaBbl Moclie TOMOreHH3auHOHHOrO OT KHra ObWI NOABeEprHyTbl PeHTTeHO- | 


CTPyKTYPHOMY aHavH3y 10 MeTOLY MOpowWKoOB Ha H3my4YeHHH CoKa HM uCCweOBa- 
HHIO’MUKPOCTPYKTYpbl C H3MepeHHeM MHKPOTBePIOcTH. 


Usyyene peHTreHorpaMM BCeX TIPHFOTOBJIeHHbIX OOpasOB MOKa3aJo, YTO | 
cnslaBbl cuctembl CosB — NisB sBssatoTrca ofHOda3sHbIMH HM OONaaloT KPHCTaJ- | 
JMYCCKHMU pelleTKaMH, H3OMOPHbIMM pellleTKaM YHCTHIX coexnHenMH CosB | 


uw NisB, a cnviaBpl cucTemMbl CozB — NieB Take romoreHHbl H OOaaloT TeT- 
ParOHaJIbHbIMH KPHCTaJIJIMYeCKHMH PelleTKAaMH, H3OMOPQ@HbIMH  pellleTKaM 
coequHeHuH Co2zB u NieB. 

PentrenorpamMb! OopuoB CosB ,NisB 4 TpofiHoro cnaBa STO CHCTeMbI MIpHBe- 
eHub! Ha puc. |, a peHTreHorpaMMb! Oopuos CozB, NizB uv cnutaBa, coxepxallero 


no 50% Ka>Koro H3 Hux, Ha puc. 2. [na oOenxX paccMaTPHBaeMbIX CHCTeM IPH | 


H3Me€HeEHHM COCTaBa CiwIaBOB OT 4HCTOrO OopHya Ha OCHOBe KOOaJIbTa NO Mepe 
YBeJIMYeHHA COMepXKAaHHA HUKeMA B MeTAJHAHOM TBeEPOM pacTBope HelpepbiB- 
HO YMeHbllaeTCH OGbeEM JJIEMeHTAPpHOH sA4eHKH. 

Pe3ybTaTbl MAKPOCKOMNMYeCKOPO aHaJIN43a NOATBeEpXKLaloT BEIBOA 06 COpaso- 
BaHHU B OOeHX HCCeEyeMbIX CHCTeEMaX OLHOPOAHbIX CTPYKTYP. 

Ha puc. 3 mpuBefena MuKpodotorpadua cnvaBa cucTembl CosB — NisB, 
comep2kautero 30% CosB u 70% NisB, Ha KOTOpOH BHAHbI OTNeYATKH OT aJIMa3- 
HOH TMpaMUAKH, NOMYYeHHbIe B Pe3syJbTATe H3MCPeCHHA MUKPOTBEPAOCTH, a Ha 
puc. 4 nmpefqcTaBleia MHKpOcTpyKTypa cnviaBa cucTembI Co2zB — NieB, comep- 
*Kaulero 50% CozeB u 50% NieB. Kak BuO M3 PHCYHKOB, CIWaBbl HMeIOT OJHO- 


poquyto ctpyktypy. M3mepenua MUKpoTBepfocTH cmaBOB cHCcTeMbI CosB — 


Ni,;B noka3aiu, 4YTO TBePLOCTb HeMpepbIBHbIX PACTBOPOB STOH CHCTeMbI Tpak- 
THYECKH He 3aBHCHT OT COCTaBa CMWaBOB HM COCTaBAeT pH Harpy3ke B 50 Tr 


1145 Kr/mM? Kak M JIA HCXONHbIX COeEAMHEHHH CosB u NisB. Sto o6cToATeNbCT- | 
BO, Ha Halll B3PIAX, CBASAHO C MaOH pa3sHHlleH B pasMepaX ATOMOB HHKeJIA H | 


KOOaIbTa HC OH3OCTHIO APyrHX CBOHCTB 39THX ZMEMEHTOB, PaCIOO%*KeHHbIX 
PAOM B NepHoknyecKOH CHCTeMe 3JIEMeCHTOB. 


Takoro e pofla H3MeHeHHe TBEPAOCTH B 3ABUCHMOCTH OT COCTaBa MeTaJIHI- | 
HbIX PaCTBOPOB OblIO paHee ycTaHOBJeHO Aa cuctem: NisNb — NisTa; | 


NisNb — NisTi; NisTi — NisTa (’,8). 
IIpopegenHbIM uccJleqoBaHveM B cucTeme Co — Ni — B metojamu peutre- 
HOCTPYKTYPHOrO HW MeTaJNorpaduyecKkoro aHaJIH30B YCTAHOBJICHO CYLLeCTBOBA- 


HHE HeMpepbIBHbIX MeTAJIMAHbIX TBEPAbIX PACTBOPOB MEXLY HH3WMMH Oopnyamn 
CosB u NisB u CoeB u NieB. 


BoeHHo-Bo3qyuiHad umKeHepHaa AKanemna 
um. H. E. ?Kyxoscxoro 


UMTHMPOBAHHAA JIMTEPATYPA 
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Iocrynuso 
22 XII 1958 


Puc. 1. Pentrenorpammb cnaaposp cucTempl CosB — NisB 
— NisB. a — CosB; 6 — 509 
CosB + 50% NisB; ¢ — NisB / 


Puc. 2. Pentrenorpammsi cnapop cuctemb! CoaB — NieB. a —CosB; 6 — 50% 
CoaB*+- 50% Ni2B; 6 — NieB 


Puc. 38. MuxpoctpykTypa cnsasa ‘Puc. 4. MuxpoctpyktTyPpa CiiaBa CHC- 
cucTembl CosB — NisB, cojep2kaule- TeMbI CoeB —NieB, cogep2Katjero 
ro 30% CosB + 70% NisB 50% CosB + 50% NieB 


HAH, T. 125, No 2, Kopnuanos u Kosompiwes 


Hornsays Akagemunu nayrx CCCP 
1959. Tom 125, Ne 2 


XHMH fl 


H. K. KOWUETKOB, 3. E. HA®AHTbEB u B. H. KYJIAKOB 


CHHTE3 8-KETOMEPKANTAJIEHM 
(ITpedcmaseaexno axademuxom A. H. Hecmeanoseim 1 XII 1958) 


Kak ObluIO MOKa3aHO paHee B Halle sa6opaTopuu, MpH B3anMoselicTBHU 
B-XJIOPBHHHKeTOHOB CO CNHpTaMH HM iMKOJeM B WeNOUHOH cpeme TaqKo u 
C XOPOLUMMH BbIXOJaMu MOFyT ObiITb NOyueHbI pasMuHble B-KeTOaeTamu (1,2), 
‘Halllequime B nocieqHee Bp€MA WIMpOKOe MpHMeHeHHe B OPraHH4ecKOM CHHTE3e. 
Ojuako B page clyyaeB NMpenapaTHBHOe MCMOMb3OBaHHe yKa3aHHbIX alleTaseli 
-3aTpyAHAeTCA HX UpPesBbI¥aHHO BbICOKOM CKJIOHHOCTbIO K THApONM3y B KUCHOL 
cpejle, B pesysbTaTe vero OOpasyloTca B-KeTOaIbAerHbl, KOTOPble MpakTMyecKkH 
‘He cnocoOubl K CYyl\eCTBOBaHHIO MH HeMeJVJICHHO NogBepraloTcaA JasbHelWIMM u3- 
-MCHeHHSM. 

 B cBA3H C 93THM HaMH MIpeAMpHHAT CHHTe3 CePHHCTHIX aHasOroOB 8-KeToalle- 
‘TasleH — 3-KeTOMepKanTaJleH, KOTOpble JOJDKHbI ObITb Ooslee yYROOHbIMH B pado- 
Te, T. K. XOPOIWO H3BeCTHO, YTO MepKaNlTabHad TPpyMMMpOBKa NOcTaTOYHO yc- 
TOHUMBa B KHCOH cpeze (*). 

B mutTepatype uMeeTca KpaTKoe yKa3aHue (*) 0 NOy4eHHN ABYX MepKanTa- 
Jel OeH30HJalleTaIbdernHqa M3 OKCHMeTHJIeHalleTOPeHOHaA H MepKanTaHOB B 
MpHcyTCTBHH XJIOpHcTorO BOsOpoya, OMHAKO BbIXOAbI MPOMYKTOB peakIHH He 
ykKa3aHbl. CHHTe3 HCXOJHBIX OKCHMeTHJICHKETOHOB B pAe clyyaeB 3aTPyAHUTe- 
JIGH 3-34 HeEOMHO3SHAYHOCTH peaKIl\Hu POPMMJIMPOBAaHHA, WIM BOOOLIE HeBO3MO- 
2%KeH, HM MOSTOMY yKazaHHbi MeTOX He Hallie ceOe JaiIbHellero MpHMeHeHHA, 

Hamu paspa6otTaH yOOHbIM OOuLHH MeTOX CHHTe3a 3-KeTOMepKalITasleH KeTO- 
BUHHJIMpOBaHHeM MepKallTaHoB (BbIxXoybl 50—90%) 


SR’ 
R’SH 
R —CO— CH = CHC]—___> R— CO — CH: — CH 
K,COs Ne 
SR’ 


KeToBHHHJIMpOBaHve MepKanTaHOB MpOXOMUT C OOJbIWON JerKOCTbIO B BOXHOM 
pacrBope B MpucyTCTBHH MOTalla, YTO CBA3AHO C OObIUeH HyKMeOpHbHOCTbIO 
MePKalITH-MOHa CPaBHHTEJIbHO C aJIKOKCHJI-HOHOM. Tak Ke Kak H B C/ly4ae cnMp- 
TOB HW raukous (1, 2) HB OTAMUMe OT cpeHOvIOB (°) H THO*eHOOB (*), peakuA He 
OCTaHaBJMBaeTCA Ha 3aMeLCHHH aTOMa XJIOPa B XJIOPBHHHJIKeTOHE, a 3aBeplla- 
eTCA MpHCOeMHHeHHeM BTOPOl MONeKYJIbI MENKalTaHa MO ABOHHOM cBA3H, 
B pesyJIbTaTe “ero .H OOpasyeTCH MepKanTaJL. 

Yka3aHHad peaKUMA uMeeT OOM XapakTep, B Hee BCTYMAaIOT, C OLHOH CTO- 
POHBI, 3-XJIOPBHHHKeTOHbI KaK C aJlMtpaTHYeCKMMH, TaK MH C apOMaTHYeCCKHMU 
paluKaslaMu HM, C Apyrol CTOPOHbI, KaK OLHOATOMHBIe, Tak H ByXaTOMHble Mep- 
Kantanpl. Han6omee telecoo6pasHO HCHOMb30BaTb JIePKOROCTYNHbIM CepHH- 
cTbiii aHaslor 3THIeHTMKOoIA — 1,2-sTaHgquTHONM (*), MpHMeHeHHe KkoTOporo 
MIpUBOAMT K MOMyYeHHIO OCOOOYCTOMUMBbIX WMKIMYECKHX 9THeHMepKaltTanen. 

TlosyuenHpie 3THM MyTeM asludaTuyecKkve 3-KeTOMepKallTaM MpeACTaBsAIOT 
co6oli ycToliuMBble Mac00OpasHble %KUAKOCTH, HX aHaJOrM C apOMaTHYeCKHMH 
payluKaslaMu — TBepfble XOPOMWO KPHCTAMSYIOULHECH BelecTBa. 

3-KeromepKallTaJiH BCTYMaloT B peaKkUHH, THNHYHbIC AIA MNPOMSBOAHBIX 
3-KeTOaIberufoB. Tak, HalpHMep, MofOOHO CBOMM KHCJOPOAHBIM aHaJloraM 
ApH B3aHMOselicTBUH C $-HapTOJIOM B MPHCyTCTBHH XJOPHOTO %Xeesa OHH NerKO 
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oOpasyloT Hadbronupuuiesble comM. Bmecte c TeM, MepKallTa/ibHad TpyinHpoBK 
IPOABIAeT CBOH XapakTepHble OCOOeCHNOCTH H TiakO CHHMaeTCA pH AeHCTBHH 
CKeJleTHOTO HHKeJIeBOFO KaTaH3aTOpa, B pesysbTaTe Yero OOpasyeTcA COOTBET- 


CTBYIOULHWH STHJIKeETOH: 
S — CHe 
a 
CH; — CO — CH, — CH ane Ys CH, 
$/ \ oly [ ha 
coe S = CH, &, ¢y O [FeCl \' t 
PSE ORS AN : 


CHsCO== CHp CH, 


WS | 

STH peakIMH UCUeprbIBalOle JOKa3bIBaloT H CTPyKTYPYy MOJIYYeHHbIX COeqMHEHHH. | 
8-KeromepKallTaJIM JIEfKO OKHCJIAIOTCA B COOTBETCTBYIOUIMe ACY JIb(OHE!| 
jlelicTBHeM TleprufpoJia B YKCYCHOM KMCOTe MO MeTO]Y, paHee IIpHMeHeHHOMY/ 


B Halle saOopaTopuu Jat OKMCJIeHHA aplJi-$-KeTOBHHMJICyJbpuAOB B Henmpe-! 
JI@JIbHbIe Cy bPoub! (8). ) 


S we CH, SO2 ~ CHz 
Y H202 ve 
R = COGH, — CH — R—CO— CH, — CH 
“ CH,COOH “ 
Ss — CHe SO; — CHa 


R = CHs—; C2Hs —; CsH, —. | 

TloyueHHble JMcyHPOHbI OTMMUAIOTCH O4eHb GOJIbIOM CKJIOHHOCTbIO K) 
rHpOsMTHYeCKOMY pacnayly B UlemOuHOu cpefe; Tak yxKe pH OOpaOoTKe 15% 
pacTBOPOM aMMHaka Ha XOJIOAY MpOMCXOUT TuiayKOe paclikelIeHHe MOJIeKYyJIbE 
lucy bPpoHa WH OOpasyeTCH M-OKCHMeTHJIKETOH HW MeTHJICEHSTHJICHAUCYJIBDOH: 


SO, — CHa SO, — CH. 
ues NH,OH vy 
CHs — CO —CH, —CH ——— CH;CO— CH,OH +CH, 
Be 
SO2,— CH, SOz TT CHy 


Ota peaKiliA MOXKeT MpeACTaBIATbh OMNpejeJeHHbI WHTepec AIA NosyyeHus 
Ppa3JIMYHbIX OKCHMeTHJIKETOHOB. 


QIKcNnepuMeHTarbuad Lal 109) &) 


CuuTte3 $b-KeToOMepKanTtawsen. 0,1 MONA 8-xNOPpBHHMIKeTO- 
Ha, 12,2 r (0,13 Mons) 1,2-9TaH_uTHONAa (Mu 12,5 r (0,25 Moma) STHIMepKanTa- 
Ha), 20,5 r noTalua B 30 MJI BObI NepeMeLUHBaIOT B aTMOCHPepe aZ0Ta MPH OXMAaxK-— 
T@HHH JIbIOM C COJIbIO B TeyeHHe 15 yac. 

8-KeroMepKaliTaJiv aslMaTHueCKOrO PAa H3BJIeKalOT U3 PeaKILMOHHOM CMeCH © 
3*PupOM, CylWaT H MeperoHAOT B BakyyMe. ApomatTuyeckue 3-KeTOMepKalTaJy, 
BbIJeJI AIOMLMECA B KPHCTAJIJIMYECKOM BHle, (PPHJIbTPYIOT, NPOMbIBalOT MHOFOKPaTHO | 
BOOM HW NepeKPHCTaJH30BbIBalOT M3 CUHpTa. Bpixojbl H KOHCTAHTHI NOJIYYCHHBIX 
COe€IHHEHHH CBeeHbI B TaOu. 1. 


Ta6mauua i 
Cuntes 8-Keromepkantavien 


S— CH, 
R — COCH, — CH 
\S = GH, 
ss MRp Cc, % H, % 
x . T. Susie 20 20 
R Q) T. Kun, °C °C Dn om Hali- | BbI- BBI- 5. 
z qeno | auca,| Hameo | yycy,| Haligeno | 4 
{ea} (co latoa) 
CH, 60 143 — 145/40 MM _ 1,5579 | 1,2080 | 43,32 | 43,10 | 44,51; 44,74 | 44,44 6,41; 6,54 16,17 
C.H, 54 120 — 132/8 MM — 1,5464 | 41,1693 | 47,86 | 47,72 | 47,72; 47,30 | 47,63 6,89; 6,77 16,82 
C,H, 49 |136 — 138/5 mm — 1,5381 | 14,1314 | 52,67 | 52,34 | 50,34; 50,41 | 50,45 7,38; 7,29 17,36 
C,H; 50 — 74,5—75|  — — _ — | 59,26; 59,07 | 58,93 5,47; 5,88 15,30: 
GH; 68* — 44—44 5) — — — — | 61,87; 61,74 | 61,50 7,27; 7,24 |7,10: 
n-BrC,H, 90 - 101—102} — — — — | 48,52; 48,19 | 43,54 3,44; 3,51 13,64 
m-CH;C,H, | 50 — 66—66,5} — — — — | 58,41; 58,54 | 58,44 6,11; 6,04 16,94 


* [\MaTHAMepKanTaudb. 
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Vlecynb@upoBanuve sTHMCHMEePKanTaasA aletusauer 
anubwerufa. |r sruieHMepkantaiA alleTuauetambseruga, 15 r ckener- 
Horo HUKeseBoro KaTaMsaTopa W-5 (°) B 25 MJ BOI HarpeBaloT Ha BOAHOI 
OaHe 2 Yaca, OTTOHAIOT M3 peaKIMOHHOM CMeCH C NapOM MeTHJISTHIKETOH, KO- 
TOPbI H3BJeKaloT SPUPOM UH MepeBoyAT B cemuKapOason. Burxog 0,2 r (45%) 
146—147,5°. 

__Jlurepatypuple Janupie (10): T. mu. 147—148°. 

BsauMOfeHCTBHe 39THMECHMEPKaNTaIa aletTua- 
ameTanmbaerugac ’-HagmdtTouomM. | rf sTHneHMepKantana alleTH- 
alleTasibleruia cmMewuBatoT c 1,61 $8 -HadTomaB 8 MI JleqaAHO yKCyCHO KUCIO- 
Tbl H 3 MJ pacTBopa coctaBa: 2,5 MJ KOHI. COJIMHOM KUcIOTH +1,3 r xMOpHOro 
*Kelesa. BpimaBuinH Ocalok (UJIbTPy!OT, MPOMbIBaIOT JIeqAHO VKCYCHOH KH- 
COTO M43 Hee *%Ke MepeKpucTaHs0BbIBaloT. Tlomyyeno 0,5 r 2-merusHatpro- 

(1, 2:5,6)-mupuuiua c T. mi. 150—151°. CmewianHas mpo6a c 3aBeOMbIM OOpa3liom 
| Aenpeccuu TOUKH WiaBJIeHuA He Jaer. 

JIutepatypuble Zanupre (4): vr. na. 151—152°. 

OkucteHue $-KeTOMepKanTased. 0,02 mom. mepKantana 
pacTBopsioT B 8 MJ yKCyCHOH KHCJOTHI M AOOaBNatoT 17 ma 25% mepeKucn BO- 
Roposa. Uepes weckoIbKoO Ave BbIeAeTCH OECUBETHDIM KPHcTaJJIMYeCKHH oca- 
WOK, KOTOPbIM PHJIbTPyIOT, NPOMbIBalOT BOON HM MepeKPHCTAaJVJIM3OBbIBAaIOT H3 
merTpoJieHHOro scdupa WIM cnupta. Beixoq M KOHCTAaHTbI MOJIyYeHHbIX COeqMHe- 
HHH MpuBexeub! B Tad. 2. 


DP avonnnenta a 


Cuutes 2-KeTOaIKHJIMeTHJeHSTHJeH-1 ,3-AHCY JI bQOHOB 


SO, — CH2 
R — CO — CH, — CH 
“SO; — CH: 
9 H, 9 
Re 1 This. oe salt a 
% HalijjeHo | BbIUHCI. HalijeHo | see 
Chis 97 124,5 — 125 32,40; 32,45 32,00 4,541; 4,53 4,50 
C2H, 92 149,5 — 150 30,24; 35,37 35,00 4,90; 4,87 5,00 
C,H, 90 128,5 — 129 37,92; 37,89 37,79 5,34; 5,32 Doe 


| Tugpoautuyeckuh pacnag 2aneTOHHAMETH Je H- 
aTuNeHI,3AucyaAbhboHaA. 2r pzucyAbpoua cmewmBaroT c 1d.ma 15% 
pacTBopa aMMMaKa H MepemelunBaloT 4 yaca, pacTBOp HeliTpasH3yloT UM CPUJIbTpy- 
jot. 3 cdusbTpata MHOrOKpaTHOH 9SKCTPakIlMeH SPHPOM BbIJeAIOT alleTOJ, 
‘WeHTHUUMpOBAHHHI B Bue N-HUTpoceHusruApasona T. Mn. 188—189°. TBep- 
Woe BellecTBO, OCTaBLeecA Ha (PPUJIbTPe, MHOFOKPaTHO KPHCTaJIM3y1I0T W3 CNHP- 
Ta (C MPpHMeHeHHeM aKTHBHPOBaHHOrO yIrviA) WH MOMyyaloT MeTHJIeEHSTHJIeHAH- 
cyJbbou c T. mt, 202—203,5°. c 

Jluteparypuble Janupie: (12) n-HuTpodenuirngpa3so0H aleTowa, T. mi. 189°; 
(13) MerusensTuseHqUcybpoH, T. mt. 204—205°. 


TlocrymHsto0 
29 XI 1958 
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Jloxkaxayp Aragemuu nayrx CCCP 
1959. Tom 125, Ne 2 


XHMHA 


Akayemux A. H. HECMESHOB, T. M1. TOJICTAA HW JI. C. HCAEBA 


PEAKUMM COJIEH JU®EHWJIBPOMOHHS, AHPEHWJIXJIOPOHHA 
WU TPH®EHWJIOKCOHHSA C METAJIJIAMU 


Apumguazonuespie (1) u (HapHMORoHueBbIe (”) COM pearMpyloT c MeTaJIJIa-| 
MH, OOpa3sy MeTaJlIOOpraHwueckne COeCAMHEHHA HemepeXOMHbIX MeTAJIVJIOB. 

JTlaHHad paOota mocBAWleHa H3yYeHHIO peaKIHH C MeTaJIJIaMH OTKPBITBIX 
Hamu udeHu6pomonveBelx (*), HPeCHHJIXJIOPOHHeBBIX (*) H TPHeHHOKCO- 
HMeBbIX (°) couleH. Kak cleqyeT H3 MHOrHX HallHX MpeswecTByIOUlMX paodorT,) 
HanJyulel cpeqo WA noyYeHHA MeTa/MOOpraHHyecKHX COeMHEHHH H3 apH-) 
WMazocoeqHHeHHH CyKUT alleToH. B HacTosleH paOoTe MbI Tak»%KC NPOBOLMM| 
peak rlaBHbIM O6pa3oM, B alleToue. Mroru uccleqOBaHHsA IpHBexeHb! BTAOJ. | 


wv 2. OHM CBOJATCA BKpatue K culexyioulemy. JIudeHHOpOMOHHeBbIe COJIM u Tak! 


i 
| 


Ta6Omuua 1 


PeakuHu rasloreHHtoB JHdenuOpomonHsa, AMPeHHMXJOPOHHA U 
TpHeHHMOKCOHHA C MeTaJJlamu* 


TlpoxykKT peakuHn 


Vicxoquaa coub Meta PactTBopuTevJb eee r. nun.,| BEXOA 
dopmysia Veta. 
r | % 
{(C,H,)2Br]} J 32, 3r Tannnit Auetou cyxo# | Bcrpax. npu 20° ~ _ a 
Pl ae 17 Ma 30) He 
Galil) s 
((CeH,)2Br] ay a Onozo 4r 30 Ma To xe 64. { ‘Cua s ue) Oe 4 
IKCASH Yes oles sy rae 9 Cpuuen 5r 30 ma Kunau, 3 4. — — a 
[(C.H,)2Br) J 1, 4,8 r |Bucmyt 5r 40 Ma Betpax, npx 20° = —- }-|—- 
26 uac, 
C.H, — C,H 69—70 191} 
[(C,H,).Br] J, 37 Menp 3r 30 ma To xe 34. | Senta hehe vee 
C,:4,0H §¢ — — | 1,83 
[(C.H;)2Br] Cl, 0,4 r Ptytb 2 wa | u-C,H,OH 4 man To xe 14. C,H,HgCl § 260(22) 10,22] 47 | 
{(C,H,)2Br] Br, 0,3 r 1,5 Mat 3 Mat To xe 30M. C.H,HgBr ° 280(7?) 10,14] 44 
((C.H,JeBr] J, 0,16 r 1,5 ma 1,5 Mu To xe 30 M C,H, Hg! * 270(??) |0,08} 45 
{(C,H;)2C1] Cl® 1,5 Ma Bonupit To »*e 30 M. Cae Clies 2 
5 WC HLOH 3 wn et isg 260 |0,05] 15 
{(CsH,)2C}] Br ° 1,5 ma 3 Ma To xe 30 mM. C,H,HgBr 5 280 10,17] 66? 
[(CeHs)2Cl] J ® 1,5 mat ae Ae To xe 15 M. C,H;HgJ § 270 |0,19] 267 | 
[(C.H;)2O] J 3, 0,97 r 5 Ma ies Kunau. 30 4. os == |e 
{(C.H,)2Br] J, 4 r Cepe6po phe BetTpax. npu 20° COAshie ms — 74 
PTA AleTOH cyxoii 8 uac, 
((C,H;)2Br) J,3 5 InsatTuna ees To xe 34, C.H,J * jas = |e 
Arie 30 Ma 
* [[na conocTaBJeHuA ONBITLI CO PTYTBIO MpHBeTeHbI NOBTOpHO. Cm. (°), 


* B ykasaHubix YCOBUAX HCXOMHAA OHHEBAA COMb PasNOKUMACb NOMHOCTHIO, OMHAKO COOTBeETCTBYIOMLUX 
MeTasMOOpranuuecKHX COeMHHEHHH OOHapyxKeHO He Opio. * UsenTumuuupoBan B BALE AHeCHHMPTYTH C 
T. na, 123—124° (125° (1*)), * Unentuduunposan nepesenenvem B denunuomuAXnopunc Tt. pas. 110—112° 
(1440—136° (*4)). * UmentuduuvpopaH B eHTe TpHOpomdenona, © Mocne cHMMeTpH3alHH CTAHHHTOM HaTpHA 
nonyueHa Wu@enupTytTb c T. na. 124—125°. * B peaxuio BBO_UsCA pacteop 0,2 r 6opoptropuaa azupeHuI- 
xu10pOHHs B MHHHMAJIbHOM KOJIM4eCTBE BObI, HACHILIEHHbIH XNOPHCTHIM AHTHeEM WIN OpomMuHCTHIM HaTpHeM. 

Cuntas Ha Copoptopuya AM@enuAXOponus, * Tonyuen “3 0,5 r Copohropusza AUPeHuMXJOpOHHA U BBUAY 
cpoehH Kpalineli neycTOHUMBOCTH BBeAeH B PeaKkIulo 6e3 lpeABapHTeJIbHOH OUHCTKH, 
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Ke BeyulMe ceOA WMeHUXJOPOHHEBbIe COM PearupytOT C MeTaJIaMH TO106- 
HO MeHHJIMOZOHMEBBIM COAM M (CpeHHJIHa3OHHeBbIM COJIAM, T. e. B onpese- 
JIGHHBIX (HWKE MOApOOHee PpaccMOTPeHHEIX) ClyYaAX OOpa3yIOT MeTaJIJIOopra- 
HMYeCCKHE COCAHHEHHA HEMePeXOMHbIX METAJWJIOB, YaCTO C YOBJIETBOPHTeJIbHBIM 
BEIXOJOoM. Hanportus, TpndenusoKcOHHeBbIe COM MPH NMOMbITKaX pa3/OxKeHUuA 
HX B NPHCYTCTBHH MeTAaJIJIOB HH B OJHOM M3 NpOBeCHHEIX ONbITOB He O6pa30Ba- 
JIM MeTaJIOOpraHHyeckoro COeHHEHHA, 

Kak MbI yxKe mncavin (°), HaGOfaeTca O1M3KaHd aHaJIOrHA B NOBeqeHUH covert 
‘BceX Tpex AMPenUJraOrenouHeB, C OMHOM CTOPOHBI, H Code dbeHu.ua30HHA, — 
€ Apyrou. Sta aHaJlOrus M HaOJIOLeHHA Hal B3aMMOelicTBHeM Andenusraore- 
HOHMeBbIX COJIeH C BACMYTOM IO3BOJIMJIH HaM BePHYTbCA K B3aHMOJeCTBHIO C 
9TMM MeTaJJIOM COJIeH WHasOHHA WM WaTb 3HaYMTebHO JyUWHH mpenapaTHBHblli 
MeTO] NOJIyYeHHA TpHapHJIBHCMYTOB 1MasOMeTOJOM (7), YeM paHee OnHCaHuble (8), 
. Ha6smogatacb cyulecTBeHHadA pasHulla B NOBeeHHM Ta/lOreHHOB (OObIUHO 
MOMAOB) AuenusrasoreHonues, C OAHOH CTOPOHbI, H UX Sopodropuz0B,— 
¢ Apyrot. Ecru Oopodropuypl AudenusirasiorenouveB pearMpoBaJlH Cc Henepe- 
\XOJHbIMH MeTaJlJlaMH, OHH OOpa30BblBaJIM MeTaJJIOOpraHHyeckHe COeAMHeHHA. 
Peaki\na c Ooulee GOlaroposHbIMH MeTaJJiamu Pt, Ag, Hg, B stom cayuae orcyrT- 
CTBOBAavIa. 

TanoreHugbl udenuJirasioreHoHueB pexke pearHpoBaJIH C MeTaJlJIaMu c 
/oOpa30BaHHeM MeTaJJOOpraHuyecKHX coequHeHHH (Hg, Sn). OnHaKko B oTHuHe 
or OopodropHyoB, pearupys co pTyTbIO, OHH OOpa30BaJlH C XOPOLIMM BbIXOJOM 
euHHJIMepkypraJioreHugpl. C Meqbio XH MaTHHOM raJloreHubl TaKKe pearuposBa- 
jm. B nociequem CJlyyae B pesyJIbTaTe YMCTO KaTaJIMTHYECKOH peakIlHH OOpa- 
|3OBaJlaCb CMeCb raJIO“AOeH30/I0B. PeakilHA C Me{\bIO Kak HOLA, Tak UH OopodpTo- 
‘pHa mpHBena K OOpas0BaHHlo CMecH AndeHHa (B MOCcJeqHeM CJlyyae To 50%) 
WM rasousGen30I0B. PeakWvA Cc MefbIO — MpOTOTHN FraTTepMaHOBCKOrO pa3uio- 
2KCHHA MeLbIO [Ha30coeHHeHHH. . 

_ Bce cka3aHHoe, MO HallleMy MHEHHIO, HavOOJIee MpocTo, XOTA MH He HcUepME- 
Balolle NOJIHO, OObACHAeTCA CéIeqyrouleH CXeMOH, y2Ke NPHBOAMBUIelicA HaMH 
iu JI. T. Makaposon (9): 


4 wos + 
] a) Ph—N=N: + *Me —> ph N=Ne! Me —> No + Ph—Me 


Pa an Ras 
6) PhiHal: + :Me —> Ph: Hal: Me —> PhHal + PhMe* 
Ph Ph 


II a) Phe NN Hal +? Me —> No + PhMeHal 


6) Ph—Hal—Hal + * Me —> PhHal + PhMeHal 
Ph 


\[unoresa 9Ta UCXOAHT H3 MpefcTaBJIeHHA O TOMOJIHTHYCCKOM Pa3pbIBe cBa3eH 
KOBaJICHTHOM (OpMbl OHHEBOTO COeAMHEHUA, BeyUleM K OOpa3z0BaHHlo MeTAaJVJIO- 
Opravuueckoro coeqMHeHAA (41d MIpHMepa B3AT ABYXBaJICHTHbIH HeMepeXOJHbIA 
MeTaJiJ1). 

- Uro xacaetea II] rpynmpl peakUHit, TO COOTBETCTBYIOUIHe CXEMbI OOOCHOBAHDI 
fs padorax Yorepca (!°) nua quasocoequHenui u DP. Max-Kmopa u Conduna (?)— 
iid fomonMeBbIx cosleli, H He BcTpeTHAM Bospaxkenui. Tpynna peakunu | uc- 


Onur W3 MbICJIM, TO MeTaJIJI B3aMMOselCTByeT C KaTHOHOM udeHHIraJore- 


\ionna uM (beHHMasoHHA (HX OopdTopHAHOH cou), Kak HY KJeO@H/ bHbIL 
JeareHT, NepeBOAA 3TH KaTHOHBI B HeyCTOMUMBY!O (POPMy, HMeFOWLy!O KOBAaJeHT- 
Miyl0 CBA3b C MeTaJIoM. Eculm MeTaJiJI CIMLIKOM OJlaropoyeH (= MaJIOHYy Kseo- 
ipusien), Kak 9TO MMeeT MeCTO B CJly4¥ae PTYTH HM MaTHHbI, a MIA Pavlore- 
{HonveBpix KaTHOHOB — H cepeOpa, Nepexoyla B KOBaJIeHTHy10 (bopMy H pactaya 
aie MpOucxoyMtT. 

B curyyae 1Wa30HUNA TAKOM Mepexo B KOBaJICHTHYIO (popMy COBepIeHHO aHa- 
Noruuen jelicTBHIO Ha e€fO KaTHOH TaKHX HYKJCOPHbHBIX PeareHTOB, Kak TH] 
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pOKCWIbHbI HOH WIM aHWJIMH, MepeBOLALAX [Ma30HHH B Mas0ruppar MIM 1Ha30 
amuHocoequHeHHe. B cay4ae raslOreHOHHeBOrO KaTHOHA Mepexo] B KOBaJICHT 
HYy!0 (pOpMy CBA3aH C PaClWIMpeHHeM OKTeTa WeHTpasbHOrO aTOMa TasoHa J 
jeueta. STO upesnouloxKenne yxe esaetca B cxeme I]. Ono BnowHe MpaByono 
mo6uo gaa Cl, Br wu J, mocKoubky cyllecTBy!OT CoeMHeHHA, MofZoOubIe BrFs 
CIFs, JCls, (CeHs)sJ. HeBo3smoxHocTb mogoOuoro pofla mpeBpallleHua OHHe- 
BOrO KaTHOHa OKCOHMeB B KOBaJIeHTHYIO (OpMy ykKa3aHHOTO THMa B ChJly He 
BOSMO2KHOCTH PaclliMpeHUA OKTeTa Y KHCMOPOLa, OObACHAET TO, UTO TPHPeHHOK: 
coHHeBbIe osu u CopopropHy HH C OHMM MeTaJIJIOM He pearupytoT BOBCe, XOT 
TeTepOJIMTHYeCKOe APHJIMPOBAHHe STHMU COJISMM COCAMHEHHH, COMepKalllMx aTO+ 
MbI CO CBOGOAHBIMM MapaMH 3JIeKTPOHOB, Mpoucxogut (5). | 
EcsiM 370 MpeqMoOxKeHHe BePHO, TO HeJb3A OMKUMATb CHHTeSa MeTAJIIO- 
OpraHWyecKHX COeAHHEHHH yepes aMMOHHM. OnueBbIi MeTOX CHHTe3a MeTAaJIJIO- 
OpraHvyeckHX COeAHHeHHH JOJKeH ObITh OfPaHHYeH OHHEBLIMH COeMHEHHAMH{ 


HauHHaN Cc Pocdopa. 
} TT alOwrvieaaees 


| 
| 
| 
| 
| 
i 
| 


Peaxuuu Soporopuz0B AupeHHsrasoreHoHveB HW TPHPeHHJIOKCOHHA C MeTaJIaMu 


IlpoaykT peakiuH 


M PacTBopurTeub Be OIE: BbIXOZ, 
J . 

Ucxoyuan covlb eTaJ. P peakuuu aire aCe 4 

1) BF,*, 2,2 r Tanmui | Auerou cyxol Berpsx. (C.H;)2TIBF, 2 = 
[Cots )2Cl] i 240 15 Ma Tipu 20° 38 ac. a 
(CoH) -BryyBEA* 0°) 6r 20 Ma To xe 36 4. (CeH;)2TIBF, ? — 
[(C.H,)2J] BF.*, 4,8 r ar 25 Md To we 42 4, (C.H,)2TIBF, * — 
[(C,H,);0] BF, *, 2r Sun 30 Ma To xe 80 4. |Mcxogn. [(C.H;)30] BFu 

C,H;)2SnFe \2 
((CcH,)Br] BF, 2r | Onos03r| 30 ma Kuna. 20 4, (Stay ene a 
[(CeH.),O] BF, 3, 4,8 7 PA 58 25 Ma To xe 54 4. |Mcxogu. [(C.H;)s0] BF, 
{(C.H,)2Br] BF,, 2,4 r CBuHell 10 ma Betpsax. (CeH;)4Pb 225 (3°) 
250 0° mpuw 20° 54. 
[(C.H;)30] BF, *, 2,5 r San 25 Ma Kuna, 54 4. |Mcxogu, [(C.H,),0] BF, 
[C.H,)eBr] BF,, 3 r BucmyT 30 Ma To xe 8 4. (CoHs)sBi 78(7*) 
3r 

[(C,H,),0] BF, *, 2 r 5,517 20 Ma To xe 93 uac.|Mcxogn. [(C.H;),0] BF, 

C,H,)2Br]BF,,* 2 r Megp 217 10 Ma Betpax. C,.H,OH* == 
ere mpu 20° 3 4, C,H; — C,H; 70 
[(C.H,);0]BF, *, 0,95 r 0,95 ¢ | CzH;OH a6c. | Kumau. 12 4. |Mcxogn. [(C,H,):0] BF, 

15 Ma 
((CeH,)2Cl]BF, °§, 0,2 r |Prytp 4 Ma til To xe 2 4, ak os 
,) MJ 
{(C.H,)2Br] BF, 5, 0,2r 1 Ma 2,5 Ma To xe 24, = _ 
[(C.H,)sO]BF, *, 0,2 r 1 MJ 1,5 ma To xe 10 u. |Mcxogu. [(C.H;);0] BF, 
((C.H;)2Br]BF, *, 0,3 r | Cepe6po | Aueron cyxoi| To xe 8u. |Mcxogn. [(C,H,)2Br]BF, 
0,3 r 9 ua 
((C.H,)eBr]BF, *, 0,2 r sour 5 MJ To xe 84, |Mcxogu. [(C,H;)2Br]BF, 
0,217 
* [ni NOMHOTHI KapTHHEL OBIT MpHBeZeH MNOBTOpHO. Cm, (8), | 
* UgenTubauupopaH B BH_e xNOpucToro Aubenuatannua. * Anentupuunposan TlepeBeweHHeM B QH- 
enusptytp c T. na. 124—125°. * CoorserctBy1ouux MeTaJWIOOpraHHuecKUX COeAHHeHHii He O6HApyxKeHo. | 
“ Upentuduunpopa B Buse TpHGpomdenona c T. na. 91—92°. © B YKa3aHHbIX YCJIOBHAX COIb passOKUMACh. 
NOMHOCTbIO, OMHAKO PTYTHOOPraHH4eCcKHX COeCAHHEHHH He ObINO HalifeHo. 


WucturyT aaemenToopranmyeckux coeqnHeHHit Tloctynuao 
Axkayemun Hayk CCCP, 3 XII 1958 
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uM. M. B. Jlomonocospa 
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B. E. MJIOU[EB, 10. M. CAMAHOB u MH. B. WAXHO 
O BETA-MOAM®HKAUMN CIOJYMEHA 


(I1pedcmaeneno akademuxom H. B. Taxanaeeum 30 X 1958) 


CnolyMeH ABJIAeCTCA BaXKHeEHUIMM IIPOMBILIJICHHBIM MHHepaJIOM JIMTHA MW NO- 
3TOMY OFPOMHbIM HHTepec K HeMy CO CTOPOHbI FeOJIOrOB, MHHEepaJIOrOB HU TeXHO 
JIOOB BNOJIHe 3aKOHOMepeH. 

CnojyMeH MpefctaBaeT COON ABOHHOM CHIMKaT JIMTHA WM aJIIOMHHHA H eroy 
cOCTaB MOXKeT ObITb BbIPaxKeH dopmMysoH LisO-AleOs-4SiOz. | 

CorviacHo mpuBesqeHHor cbopmyvie cnowyMeH JouKeH CosepxKaTb 8,07% LieO, 
27,44% AlzOs u 64,49% SiOz. OnHako TeHcTBUTeJIbHOe COJepxKaHhe COCTABHbIX 
yacTeH CNOLyMeHa He ABJIAeTCA YCTOHYMBbIM BCJIeEACTBHe TOrO, YTO MHHepaJl H 
BcTpeyaeTca 4MCTHIM (1,7). [lerporpapuyeckHe, PeEHTTEHOCTPYKTyPHble H CNEKTPC- 
rpaduyeckue HcceqOBaHHA NOKa3auiH (?,°), YTO MHOFOY HCJICHHbIe BJIEMeEHTHI, NPH 
CYTCTBYIOULHe B CNOAyMeHe, CYLIeECTBYIOT KaK H3OMOP@HbIe 3aMeCTHTeJIH B eFroy 
CTPykType H HE MOFYT ObITb yasleHbl MeXaHH4eCKH. 

BoJIbuIHHCTBO 13 MPHCYTCTBYIOWLUX B CNOLyMeHe 3JIEMEHTOB 3aMElLal0T B Kpie! 
CTAJWIMYECKOM PeuleTKe JIMTHH; STO MOHATHO, CCIM YYeCTb, YTO HOHHbI payuye 
auTHA (0,78A) auuIb Ha 5% OTMMYAeTCA OT MOHHOFO pagquyca marHHaA (0,74 A 
H HaxOJuTca B npefetax 0,7—0,9A (aHanoruyHo Zr, Hf, Fe, Sn u apyrum 3aue 
MeHTaM). K Tomy 2Ke Mp OWeHKe 3aMeCTHTeJeH JIMTHA B CTpykType cnoxymeHa 
CeyeT HMe€Tb B BUY, TO JIMTHH CTOHTNepBbIM B NOArpynne wesOuHbix Bie 
MeHTOB UH, KaK H3BeCTHO, OOHAPy2XHBaeT CXOACTBO He TOJIbKO C 6IMKaHUIMM H 
HeMy HaTpPHeM, HO H C dJIeEMeHTAMHM CocefqHeli Fpylrp, Mperxkse Bcero c MarHHem} 
H KaJIblHeM. | 

IIpoueccn, mpoucxoyamMe B Mpupose, NOKa3zprBaloT, YTO 3aMeleHHe JUTUAS 
B CNOAYMeHe MOXKeT MPHHHMaTb WHpoKHe Maculra6y (*). MMeHHo sTHM 3aMe-: 
CHEM Tpexe BCerO XapakTepusyeTCA BbIBETPHBaHNe CMOLyMena, B Pe3YVIb-} 
TaTe KOTOpOrOo MHHepavl OOecleHHBaeTcA. OcobeHHO MHTCHCHBHO MpoTeKaeT 3a-! 
MelleHHe JIMTHA HaTPpHeM; NOsTOMY Oovlee NPaBHbHO BbIPaxKaTb cocTaB MIpH-; 
poquoro cnogzymena cbopmysoli (Li, Na)2O-AleOs-4SiOz. 

Jlomroe BpeMaA CuUHTasIOCb, UTO CHOLYMeH OTHOCHTCA K Tpymne asOMOCHIHKa- 
TOB, OHaKO HccleqoBaHuA Yoppena U Buckos (5) ye ocTaB/lA}OT COMHEHHH B TOM, | 
4TO CNOAYMeH ABJIAeTCA ABOHHBIM CHJIMKAaTOM JMTHa uM aiomuHus. Utpyny (°), 
NpHMMcbiBa qd cnofymMeny dopmyvty LiAl[SizOc], onpeeseHHo NoAyepKUBaeT Ko-| 
OPJHHalWOHHOe 4YUCIO aIOMHHHA, paBHoe 6 u XapakTepHoe JIA Hero BO “peed 
aJIKOMOCHJInKaTaXx. 

OHM u3 XapakTepHbIX CBOMCTB MpHpOAHoro cnosyMeHa, OObIYHO Ha3bIBae-| 
MOYO 4-CrIOJ{yMeHOM, ABJIACTCA MOHOTPONHBIM Nepexoy ero B OONacTu 950—1 100°; 
B BbICOKOTemMepaTypHy!lO MOAupuKalnto, HMey yemyto B-MosMpukalvelt HH pos} 
CTO §-cnonymexnom. MsyyeHmio storo nepexoya nocBAlleH pA paOor, paccmorpex- 
HbIX B NocjeqHee BPeMA B CBA3H C HOBbIMH HccJleqOBaHHAMN 3TOTO HHTepecHoro 
ABJICHHA (7), 

O6ujensBectHo, uTo HeoOpaTuMptit mepeXoy a-cnOyMena B 8-ClOyMeH HMeeT 
OovI bIIOe MpakTH¥ecKoe 3Ha¥eHHe, TaK KaK Ha HEM OCHOBaH OOKHr CHOsyMeH- 
COmepKaleH MOPOMb B WeAX OGOOralleHHA ee JIMTHeEM. TaK Kak B OTMMUHE OT 
a-CnOAymMeHa 8-cNOMyMeH XPyMOK H JIerKO H3Me/IbYaeTCA, TO, NpOBOAA HarpeBa- 
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HHe CNOXyMeHOBOH pysbI mpu 1100°, MoxHO MOmyyaTb MyTeM OTCeBa 0602KXKeH- 
HOH Pyfbl CNOAYMeHOBbIM KOHICHTPaT B Bue MeKOH (pak, B TO BpeMaA KaK 
-TiycTax mopofa He 3aTparMBaeTcs OOx*KUrOM HM NocTyNaeT BOTBal. Takaa npez- 
BapuTe/IbHad TepMMYeCKad OOPaboTKa CNOAyMeHa COXPaHAeT CBOe 3HaYeHHe B 
TEXHOJIOPHH COCMHEHHH JIMTHA JO CHX NOP, TaK KaK HEKOTOPble HOBbIe 3¢xpeK- 
THBHbIC MCTOJbI NepepaOoTKH CNOAyMeHa HE MOLYT ObITb MPHMeHEHbI K a-MO{H- 
dukaunu (*,°) MuHepasia, Torga kak {-CNOLyMeH MOxeT GbITb NepepabotaH JItO- 
ObIM H3 H3BeECTHbIX CMOCOGOB. 

B oraMuve oT a-cnofymena, yOeQHTeIEHBIX JaHHBIX O cTpyktType $-cnoxy- 
MeHa HeT. Ha OcHOBaHHH pAya NPMMepoOB H aHasIOrM MOXKHO CleNaTb NpegNouo- 
2KeHHe, YTO CHMMETPHA 3-CNOYMeHa, BEPOATHO, Oovlee BLICOKaH, YM Y &-CMOLLy- 
MeHa, H Bunyewan (1°), HcxoAA H3 H3BECTHbIX ONTHYECKHX JaHHbIX O 3-cno,yMeHe 

(*), npuxoguT kK 3aks10ueHHIO, YTO ero CulefyeT OTHECTH K KyOuYeCKOli (?) HH 
TeTParOHaJIbHOM CHHTOHHH. OyHako STHMH COOCOpaxKeHHAMM MpescTaBeHuA O 

CTpykType $-cnoqyMeHa ucuepmbiBalorTca. 

YuuTbIBaA OoOvbIIOe 3HAYCHHE NOMMMOPHU3Ma CHOLyMena AA Mpouecca Tep- 

_MMyecKoro OOOrallleHHA CNOAYMeCHOBbIX PY H H3y4eHHA MexXaHHW3ma cneKaHHA 

cmoflyMeHa C pa3/IMYHbIMM BCKPbIBalOULMMH ero peareHTaMH, MbI BbINOJIHHJIM 
PeHTreHOBCKOe HccyIeqOBaHHe B-cnoslyMeHa. 


Ta6nauna 1 


PesyIbTaTbl HHAMUMpOBaHHA peHTreHorpamMbl Nopouika B-cnoxymMena 
(kele3Hoe H3IyYeHHe FeKa ) 


sin? 0 
Bbly, 


Muten- 0 sin? @ 


6 Bpiy. |} CHP- | yamep.| ugmep. 
HOCTD 


sin? 0 
BbIY, 


| Wuten- 
- CHB- 
HOCTb 


sin? 0 
u3Mep. 


i) 
Hu3Mep, 


hkl hkl 6 Bory. 


43,56 |0,4750 | 507 |0,4734 | 43,46 
44°47 |0,4908 | 308 |0,4914| 44/54 
45,7210,5125 | 328 |0/5118| 45,67 
46,73 10,5304 | 941 10,5307] 46,76 
49/48 |0.5727 | 755 |0.5721| 49/15 
209 |.0,5805| 49,64 
49,58 |0,5796 permite 
50,34 |0,5929 806 |0,5940} 50,42 
51,29 10,6091 | 717 |0,6081| 51,23 
0.6251 | 538 |056252| 52,26 
54,24 10.6586 | 628 |0,6576| 54,17 
55-39 |OveM7aNe = Ll ae He 
56,29 10,6919 | 880 |0,6912| 56,24 
57,29 10.7079 |. 926 |0,7074| 57,26 
58,24 10,7229 | 648 |0,7224| 58,24 
59.56 |0,7433 | 3.1.10/0,7440| 59,64 
60,57 [0,7585.| 619 |0;7587| 60,58 
61,85 0,773 | 12.0.0) 0,7776| 61,81 
(10.0.6]0,7884 } 62,62 
0, 7896 | \42°4.1] 0,7899| 62,72 
63,57 10,8019 | 939 |0,8019] 63,57 
64/35 10,8126 | 11.3.4]0,8124| 64,33 
65,44 [0.8272 | 12.2.2] 0,8268| 65,44 
0,8400 | 649 |0,8397| 66,40 
69,39 [0.8761 | 11.6.2] 0,8754| 69,33 
70,74 10,8914 | 12.4.2/0,8916| 70,78 
72:75 10,9124 | 5.4.10] 0,9128| 72,82 
0.9273 | 938 |0,9276| 74,39 
0.9616 | 13.3.0] 0,9612| 78,64 


(240 |0,0270] 9,47 
4 | 9,51) 0,0273 |) cg | 070276! 9/55 
om |10,71/0,0345 | 214 |0,0339 | 10,61 
Bur |12,13]0,0444 | 220 | 0,0432| 12,c0 
300 10,0486 | 12.75 
eon | 12,88)0,0297 { 594 00504 | 42,93 
| 003 10,0624 | 14.43 
10ur | 14,40) 0,0618 \3ii 020800 14480 
40 |416,0910,0768 | 324 |0,0771 116213 
5 |46.78|0,0832 | 203 |0,0837| 16.82 
bg |417,8210,0936 | 404 |0,0933| 17,79 
14/2 |419/30]0,1092 | 004 0/1104} 19,40 
4m |19;90]0/1159 | 104 1021458 | 19/89 
472 |20,90/0/4273e] — | — |. — 
I's |2140]0,1343 | 204 |0,1320| 21,30 
g |24'88/0,1770 | 105 |0,1779| 24,95 
| 7 12573010,1926 | 445 |0,1833| 25,35 
h4j2 (25,78/o489141 — | — | — 
2 |26'16/0,1944 | 600 |0,1944 | 26,16 
7 |27728]0,2404 | 532 |0,2142| 27,36 
7 [27,81 10,2176 | 424 |0,2484 |27,86 
1.006 | 0,2484 | 29. 
8 | 29,93) 0,2490 |) 545 | 90,2492 | 29,95 
9m |30,94/0,2640 | 415 | 0,2643 | 30,96 
72 |32/8510,2939 | 534 | 0,2940 | 32,86 
3 |3378010,3095 | 614 | 0.3102 | 33,85 
6 |34,8010,3257 | 624 |0,3264 | 34'84 
9 
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35,85 | 0,3430 | 107 | 0,3435 | 35,88 7 


ww 

EB 
ee 
co 
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=) 


o41/ 36,39}0,3519 | 801 | 0,3525 | 36,42 
F 8ur | 38,77|0,3921 317 | 0,3924 | 38,77 
1/2 | 40,22/0,4169 | 662 | 0,4164 40,17 


4 |40,80)0,4270 | 752 |0,4272 | 40,81 
7 |41,65]0,4417 | 008 |0,4416 | 41,64 
7 |42,58|0,4579 | 725 | 0,4587 | 42,63 


* OueBuAHO, IIpHMecb. 
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Tlia nomyyenus $-cnoqyMeHa HaMH MCMOMb30BaH MVIOTHBIH HeBbIBETP MBLLIH H- - 
ca CHOYMeH cyeyroulero cocTaBa (B Bec. %, B MepecueTe Ha MMHepaw Nocwe 
mpokamuBanusn): 66,34 SiOz; 27,58 AleOs; 0,22 CaO; 0,12 NazO; 0,12 K20; 
6,05 LizO; FeOs 1 MgO — cnegnr (© = 100,43). Tepeq anamu3om o6pas3ell 
cnowyMeHa OBI TitlaTesIbHO OTOOPaH Nok OMHOKYJApOM HU OCBOOO%xK eH OT M0-- 
CTOPOHHHX MuHepaoB. [ma nepeBoga cnosyMeHa B 3-MOAMPUKAaLlMIO MpPOBOLMII-: 
ca oO«Kur mp 1100° B revenue 6 yacoB. M3meibuHBUIMicA B Mpolecce oOKHTAl 
MHHepail mpoceuBasca yepe3s cuTo — 200 mem. Ontuyeckue HaOsm0,eHHA B MM-- 
Me€PCHOHHBIX XKHAKOCTAX MO3BOIMIM ChelaTb 3aKMOUeHHe, YTO HMeBIIMHCA B: 
HallleM pacnopsxKeHHM Mocae OGxKura 3-CrOkyMeH Obl OfHOpogen uM UCT. OHI 
Obl ONTHYeECKM AHM3OTPONeH. 

PeutreHocbeMKa lmpoBeyena B KamMepe PKL HMM® MIY c quametpom ka-; 
Mepp! J[~57,3 MM Ha peHTreHdoBcKkoi TpyOKe BCB c xewle3HbIM aHOJOM H Map-; 
TaHIeBbIM (pUIbTPOM, Mp HampsKeHHH 25 KB HM Che TOKa 7 Ma. I]neHKa 3aKJla-| 
ybIBaulacb acdMMeTpHueckH. [Ipomep mpoBofMicd Ha KOMMapaTope, JarouleM! 
TouHOCTb oTcyeta 0,05 mM. MutencuBHoctb onpesesialacb BU3yasIbHO M0 eca-; 
THOaJIbHOH UWIKaue. | 

Ham yyaocb MpowH_MMMpOBaTb peHTreHorpamMMy Mopoulka $-cnoxyMenal 
B TeTParoHaIbHBIX OCAX: a = 13,15 KX; c = 11,64 KX. PesynptaTH! HALMIU-} 
popanna (cM. Ta6a. 1) MoxKHO CUHTaTb YAOBJIETBOPUTEIbHBIMH JIA 54 MH Ha- 
mero CHuMKa. Jlumib 1a 3 OWeHb CMaObIX JIMHHM MHJeKCOB No_oOpaTb He ya- 
wlocb. Tlo-BuqMMOMy, 3TH JIMHHH MpHHalexkKaT CyYaHHbIM IpHMecsmM. | 

Ja pentrenorpaduyeckolt mmoTHocTH 8-cnofyMeHa MbI npH Z = 16 dop- 
MYJIbHbIX CMHHIL B DJICEMeHTapHOH AYeHKe NOJYYHM: ox= 2,437, 4TO O4eHb XO- 
POO CormlacyeTcA C 9KCMeCPUMeCHTAJIbHO HalieHHbIM 3HAYeCHHEM*? Spun = 2,438. 

Hacrosujasa pa6ota Oblla HayaTa MO, pyKOBOACTBOM NMOKOMHOTO akajleMHKa 
l. T. Ypasopa, qomrue rogp Bo3sruaBaaBuero B MMTXT um. JlomMonocosa Ka- 
(beqpy TeXHOJIOrHH TOHKHX HeOpraHHyecKHX MpPOAYKTOB. 
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MockosckWH WHCTHTYT TOHKOMH XHMHUeCKOM TeXHOJOrHu Tlocrynuao 
um. M. B. Jlomonocosa 15 IX 1958 
MocxkoscKHlt rocyapcTBeHHbIM YHHBepCHTeT 
um. M. B. Jlomonocosa 
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Onpeyenenne o..,.,, ObWIO M06e3HO BHINOHeHO 110 Hallelt mpocpoe JI. I]. Tnopuososoi, 
34 UTO ABTOPHI BbIPAaKaloT eH MPH3HaTebHOCTD. | 
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Jtoxnagp Akayemun nayx CCCP 
1959. Tom 125, Ne 2 


XHMHA 


Bb. A. TEMTEJIBBAYM 


Ob H30TEPMAX CBOHMCTB JBOHHbIX )KAAKUX CHCTEM, OJMH 
Y3 KOMNOHEHTOB KOTOPbIX H3OMEPH3YETCHA NOX BJIMAHHEM 
APYroro 


({Tpedcmasaexo axademuxom B. A. Apb6ysoee1m 8 XII 1958) 


IIpu uccleqoBaHHv B3aMMoselcCTBMA M@XxKy KOMMNOHCHTaMH B XKHLKOli cbasze 
ABOMHbIX CHCT€EM PaCCMaTPHBaeTCA OObIUHO OOPasOBaHHe aHTHBHbIX CcoeHHe- 
HHH MO cxeme: 

mae A Bes 


B TeopHu (bu3HKO-XHMHYECKOTO aHa/IH3a NOAPOGHO BbICHeEH BOMpOc O BJIMA- 


HMM B3aMMOJeHCTBHA 9TOTO THMa Ha (OPMY H30TePM CBOHCTB KaK B OTHOIICHHH 


| 


KOHKPeTHbIX CBOHCTB, TaK H B OOLIeM Buze (*). 

Mexjyly TeM XHMHYeECKOe B3AaHMOeHCTBHE M@XK Ay KOMMOHEHTAMH OTHIOb He 
HCueplbIBAaeTCA YNOMAHYTbIM CJly4yaeM. Tak, OHO MOKeT IIPOHCXOANTb No THNY 
ABonHOrO OOmeHa. Ip sTOM B %KuAKOH chase B PaBHOBeCHH HaXOAATCA YeTHIPe 


Ba MOJIeKyWI: 


AR + BR’ 2 AR’ +BR, 


KaxK [bli U3 KOTOPbIX BHOCHT ONpeseJIeHHy!0 JOJO B OOLee 3HAYeHHE CBOHCTBa 
pacTBopa (3//ecb HMeIOTCA B BUY HeHOHHbIe, laBHbIM OOpa3s0M OpraHHyeckHe 
KOMMOHEHTHI). HerpyHO BufeTb, YTO HCCIeqOBaHHe (POpPMbI H30TePM WIA 3TO- 
ro THMa peak ABJIAeCTCH 3HAYHTeJIbHO Oowlee CJIOXKHbIM, YEM IPH OOpas0Ba- 
HHH aJUIMTHBHbIX COeqMHeHHH. 

Hepegko JA CIOXKHBIX MOJIEKYJI, KOTOPble ycJIOBHO O6o3HauuM ACR, peaki\uu 
THMa JBOMHOrO O6MeHa MIpOTeKalOT TaKHM OOPa3s0M, YTO MPOHCXOAUNT HX Tepe- 
rpynnuposka: ACR + BR’AR’C + BR. 

CnemvaJbublii uATepec npescTaBsaeT YacTHbIi clyyal, B KOTOpOM R’ =R. 
IIpu 3TOM MbI HMeeM PeakIHO H30MepH3allun 


ACR 2 ARC, 


B KOTOPOH BTOpOH KOMMOHeHT (pOpMaJIbHO He y¥acTByeT, HO MO CyllecTBy Mrpa- 
eT pOJlb KaTaJIu3gaTopa. B orcyTcTBHe BTOpOroO KOMMOHEHTa H30MepH3allHA He 
MPOWCXOAUT; HavOoJIee MOwIHOe MpeBpalieHHe UMeeT MeCTO B CMeCHX, GoraTbIx 
3THM KOMIIOHEHTOM. 

B pale cilyyaes paccMaTpHBaemMad peaKkllus MpoTeKaeT MpH Coulee HH Me- 
Hee JIMTeJIbHOM HarpeBaHHH, OAHAKO MpH NOHWKeHHH TeMMepaTypbl Mpolecc 
ipaKTHYeCKH MpekpalllaeTCA H MOXKHO CYHTATH, YTO MOJIEKYJIbI TeX BHOB (ACR, 
BR u ARC) o6pasyior KBasHpaBHoBecuy!0 cucTemy. [Ip sTOM cooTHOLeHHe 
KoulMuectB ARC u ACR, T. e. cTeMmeHb H30MepH3allHu, 3aBHCHT OT HHTCHCHBHO- 
CTH HW MpoXOJKUTeM_HOCTH HarpeBaHuA u OT KOJMYecTBa BR. 

Bompoc 0 opMe H30TepM CBOHCTB KUAKUX CHCTEM HOJOOHOrO pola, HACKOJIb- 
KO HaM H3BeCTHO, paHee He HccJleqoBasicax. PaccMOTpHM 9TOT BOMpOc B O6ULeM 
BHJle, HCMOJIb3yA NpveM, MpesJoxenHE H. A. TpuoHoBbim JIA BbIBONa cbop- 
MbIl H30TEPMbl CBOMCTB CHCTeM, COJepKalllHX aCCOIMHPOBaHHbIH KOMIIOHEHT, 
paciialaloululica Mp pacTBopeHun (”). 
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Tlyerb komnonent ACR u MpoxykT ero H30MepH3al\HH ARC o6agzatoT pa3+ 
JIMYHBIMH 3HaYCHHAMM BeJIMUHH CBOCcTB. Torga MOXKHO ceOe MpeAcTaBHTb [BE 
Pa3MYHbIe H30TePMbI, XaPaKTepH3yIOWHe KOHUWCHTPalHOHHYIO 3aBHCHMOCTE) 
ux CBOlicTB B cucTeme c BR: o2Hy B MpeANosox*KeHHH, YTO PacCMaTPHBaeMbIv 
KOMMOHEHT MOJIHOCTbIO H3OMepH30BaJIcA, M BTopy!o,— NpeAnosaraAv €ro NOMHO>) 
CTbIO HCH3MeHHbIM. Ha NpHBOAMMbIX 3fecb PHCYHKaX Take H3OTEPMbl u306pa- 
%KeHbI MYHKTHPOM *. PeasbHOe CocTOAHMe CHCTeMbI H300pa3HTCA KPHBOM, 3aHh | 


la fa’ 16 
ACR ¥ 
ARC 
&R 0 GR 
Za Za’ 
LER p 
ARC ARC 
Puc. 1 
MalolleH MpOMexKYyTOUHOe NOJIOKeHHE MexKLY ITHMH JBYMHA H30TepMamnH. IIp 
39TOM, 4eM MOJIHee NPOWO NpeBpalleHve, TeM OJIM%Ke KPHBaA CBOHCTBa NOL+ 


XOJMT K H30TepMe JIA H3OMeEPH30BaHHOrO BellecTBa. B COOTBETCTBHH C STHMJ 
OHa MOET COBNaaTb C HEH B OO/JACTH PacTBOpOB, OJIH3KHX K YHCTOMY KOMMO4 
HeHTy BR, nockowbKy OoIbWO H36bITOK NOceqHero Cnoco6cTByeT 3aBepleHH 
npotlecca H30MepH3all\un. Hanpotus, no TOM Ke NPHYHHe, B OGJlacTH, NpHsera 
jouleH K YHCTOMy KOMNOHeHTY ACR, KpHBas CBOMCTBa JOJDKHa MOLXOANTb 
H30TEPMe JIA HEH30MePH30BaHHOTO COCTOAHHA. 

BplacHeHHe KOHKPeTHBIX (OPM BO3MOXKHBIX H30TEPM CBOLCTB MpoBeyeM, 
HCXOAA H3 MOJIOMKeHHA, YTO B CHCTeMaXx Oe€3 XHMHYeCKOFO B3aHMORelCcTBHA Be? 


BHU BbIpaxKeHHA ce HajlexKallluM 06pa30M (B MOJIAPHbIX, OObeEMHBIX WJIM BECOBBIX 
AoAx). Umeetca B Buy TakxKe HaJIMUHe JIA PAA CBOLCTB U30TEPM BbINYKJIbIX 
K OCH KOHIeHTpallui, B YaCTHOCTH BCJeACTBMe pacnafa aCCOMMHPOBaHHbIX KOM: 
NOHEHTOB, 

Cayuauk 1. Beatuuynna cpolictBa 11a W30MepH3ylolleroca KOMMOHEHTS, 
BbIMe, YM [JIA HeM30MepH3ylouleroca (BR). TlpH sTOM MOXKHO pasMYUAaTb [BA 
BO3MO?KHOCTH: | 

a) Bedluunup cBolictrB ARC > ACR. 


| 
| 


* B wekoTopblx Cayyaix STH W30TEPMbI MOryT ObITb NOCTPOeHbI SKCIePHMeHTaJIbHO. OTG 

, OTHOCHTCA K CHCTeMaM, Tye OO€ H3OMEPHbIe PopMbI ycTOHUMBbI H O6pasyioT c KOMMOHeHTOM BRA 
PacTBOPbI, B KOTOPbIX NIpH TemNMepaTypax WCCMeLOBAHHA H3OMePH3allNA MpakTHyecKH He uMee? 
MecTa. 
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_ Ha cxeme /a untepecyrourwe Hac H30TepMbI CBOHCTBa H300paxKaloTca BbINyK-~ 
IbIMM KPHBbIMH. UYem OoJlee NOHO Mpolila H30MepH3all\HA, TeM 3HauUTe/IbHee 
AZ0TEpMa MpPHOJIMKaeTCA K BepXHeMy MyHKTUpy. Ha Heli nosBaeTcA MaKcu- 
MYM, CTAHOBALLMHCA BCe OOJlee pe3kO BbIPar%KeHHbIM HM CMeLLalouLHlica B CTOpOHy 
A30MepH3yloulerocA KOMMOHeHTa. Hacxeme / a’ u306paxKeHbI KpuBbIe JIA TOrO 
Ke Cly4aH, HO B NMpPeNOIO%*KeHHH, YTO H3OTEPMbI CBOHCTBa JIA CHCTeMbI 6e3 
B3aHMOLeNCTBHA NpelcTaBsAIOT COOOM He MpAMble, a BBIMYKIbIe K OCH cocTaBa 
MMHHH. Kak BUAMM, U30TEPMbI NPH 3TOM MOsyyaloTcsA B OOWLEM TOPO Xe THM, UTO 
M WIA / 2, OMHAKO Ha HUX MOFyT MOABHTLCA YYaCTKH C OOpaTHO KPUBH3HOLi, MHa- 
ye TOBOPA, OOHAPYXKUBaTbes TOUKH NMepervOa. 

6) Benwunub ceolictB ARC < ACR. 

PaccyxxeHuA, NOOOHbIe MPHBeXeEHHbIM BbIIe, MPMBOLAT K 3aKJIONeHHIO, 
ITO H30TEPMbI CBOHCTB MPH STOM H306ParKalOTCA BbIMYKJIbIMH K OCH cocTaBa 
NHHUAMH (6e3 MHHUMyma). IIpu BbIcoKOH cTeMeHH H30Mepu3allMM YacTb H30TEp- 
Mbl, TipHuleraroulaH K HEH3OMepH3YeEMOMY KOMMOHEHTY, MOXKET COBMaLaTb C HHK- 
HeH MYyHKTHpHOH sHHHeH. Tlepexogq oT NpxAMONMHeHHbIX H30TeEPM CBOTCTBa 
HOPMaJIbHbIX CHCT€M K H30TEPMAaM, BBINYKJIbIM OT OCH COCTaBa, B JaHHOM culyyae 
H€ BHOCHT CYUI€CTBeEHHbIX H3MCHEHHH B C(POPMY KPHBbIX, H BCJeACTBHe 9TOFO 
COOTBETCTBYIOWICH CXEMbI MbI He MpPHBOMM. 

Cayuanh 2. Bennuuna cBolictBa AIA H30MepH3yIOWlerocd KOMNOHeHTA 
HIDKe, YeM JIA HeH30MepH3yrlolleroca (BR). 3aecb TakxKe pa3z/HYaIOTCA Be BO3- 
MO?KHOCTH: 

a) Benuuunpt cBolictB ARC > ACR. 

T]pu 9TOM NowlyyatoTca H30TEPMBbI, BbIMYKJIbIe OT OCH COCTaBa (6€3 MaKCHMyma), 
Gem BbIlle cTenelib H3OMepH3al\HH, TeM OObUIAaA YaCTb KPHBOH NpHOMKaeTCA 
x BepXHeMYy IIYHKTHPy H TeM Kpyye Ola ONycKaeTCA K 3HAYeHHIO BEJIMUMHbI CBOH- 
tTBa ACR. 

Ecim H30Te€pMbl CBOHCTBa CHCTeMbI 6€3 B3aHMMOJeHCTBUA MpeCcTaBJAIOTCA 
3bINyKJIbIMH K OCH COCTaBa KPHBbIMH (cxema 2 a’), TO pacCMaTPHBaemble u30Tep- 
“bl UZ300pa3ATCA KPHBbIMH C TOUKAMH NepernOa. 

6) Besuunup cpotictB ARC < ACR. 

_ Jina Takux CHcTeM NoJyyaloTcsA BbIMYKJIbIe K OCH COCTaBa KPHBbIe, Ha KOTO- 
)BIX, TIO Mepe yBeJIHYeHHA CTeMCHH H30MePH3al[HH, MOABJIACTCA MHHHMYM, BCe 
jomee CMellalolulHulica K OpAWHaTe H30MepH3ytouleroca KomnNoHeHTa. Ilepexoy 
1T TIPAMOJIMHEHHbIX HOPMAJIbHbIX H3O0TEPM K H3OTeEPMaM, BBINYKJIbIM K OCH cocTa- 
a, H€ BbI3bIBaeT O6pa30BaHHA HOBbIX THNOB H30TeEPM H MbI JIA 9TOFO posa CH- 
TeM PHCyHKa He MpPHBOAMM. 

HerpyQHO BUeTb, YTO PaccCMaTPHBaeMble 34eCb CYYaW ABJIAIOTCH Mpeledb- 
bIMH. KomnoHent BR mMorKeT UMETb 3I1AYeHHe CBOHCTBa, MPOMeKYTOUHOe MerK- 
y BemunHamu cBolictB ACR u ARC. Moxkxo noka3aTb, OfHakO, 4TO Nomyya- 
Mbi€ B 3TOM CJly4¥ae H3OTEPMbI HMEIOT BHI, CXOQHbIM C y2xKe NPHBeeCHHbIMH H30- 
‘€pMaMH, H MbI 3TOT CJlyyali 3}ecb He paCCMaTpHBaeM. 

Bce W3/1I0%KeHHOe BbIIMe MPHBOLWT K 3aKJIIOUCHHIO, YTO H30TEPMbI CHCTEM, 
OJep2KalllUX KOMMOHEHT, H3OMePH3yYIOUHcA NO BAMAHHEM BTOPOrO KOMIIOHEH- 
a, MOryT MMeTb Te Ke TeOMeTpHyecKHe OCOCeHHOCTH, YTO HM CHCTeMBI C -00- 
a30BaHHeM aJIHTHBHbIX COeCJMHCHHH: BbIMYKJIOCTb, 9KCTPeMYMbI, TOUKH TMe- 
-ern6a. . 
' Beseqersve 9sTOrO WIX BbIACHeHHA XapakTepa B3aMMOOTHOLICHHA KOMIO 


\eHTOB B CHCT€Me BeCbMa BayXKHO YCTAHOBHTb OTJIMUHTeCJIBHbIC YEPTHI, MO3BO- 


TCH CJleAYyIOUlHe: 
' 1. Ha usoTrepmMax He MOET ObITb CHHTYJIAPHbIX TOUeK. ; 
} 2. MakcumymMpr He MOryT ObITb BbIllIe, a MAHHMYM — HWKe a nTHBHOH MIpA- 


lol, coequHatouleh (burypaTHBHble TOUKM YHCTOFO H30MePH3OBaHHOrO BeLLeCTBa 
BTOPOrO KOMIIOHEHTA€. 

| 3. SKcTpemyMb! MW TOUKH MepervOa OUeHb CHJIbHO CMEIalOTCA B 34BHCHMOCTH 

‘r creneHH H30Mepu3allMH (T. €. OObIMHO OT TeMNepaTyPbI M AVIMTeJbHOCTH Mpo- 
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BeeHHA peakiun). OHH OTHIOZb He yKa3bIBalOT Ha OOpas0BaHHe a/MTMBHbI 
COeAMHCHHH HW He XapaKTepu3ylOT HX COcCTaB *. 

4, Uacrw ws0TepM, Mpmsleratouyve K HeH3OMepH3ylOWleMyca KOMMOHEHTY | 
NOJyYeHHbIe Moce pasJIMUHOli HHTCHCMBHOCTH HarpeBaHHA coBragaloT Apyl 
C IPyroM, NOCKOJbKYy M3ObITOK 9TOFO KOMMOHEeHTAa OOecMeyMBaeT H30MEP H3all MIO} 
6nusky10 K 100%. B HeKoTopbIx culyuaadX STOT yYacTOK MOXET ObITb JOCTaTOUHC 
6OJIbIIMM, UTOOLI MyTeM rpadvyecKOH SKCTPANOJAWMH OMpefeATh BeMMYHHY) 
CBOHCTBa [JIA H30MepH30BaHHOrO KOMIOHEHTA€. | 

V3 cKa3aHHoro BHO, YTO JIA OTIMYHA PaccCMaTpHBaeMOro THMa B3aHMO) 
JlelicTBUA OT OObIYHOTO OOPasOBaHUA aNuTHBHbIX COeMHEHHM HeEOOXOAMMO HC 
cleqoBaHHe CHCTeM IPH pa3sJIHUHbIX TeMIepaTypaxX HM AMMTeEMbHOCTAX MpoBey 
HMA peakunu. Mbl He KacaeMca 3feCb TeX BOSMOKHBIX Cly4aeB, KOTla H3OMeEP Hh 
3allMA OCJOXKHACTCA OMHOBPCMCHHbIM OOPasOBaHHeM aNMTHBHIX COe,MHeHMM 
H B pacTBOpe MpPHcyTCTBYOT He TPH, a OONbUIee YHCIO BHAOB MOJIeKYVI. 

Ilpumepom peakiwu u3s0MepH3auHn aBaserca oTKppirat A. E. Ap6ysospr 
(4) meperpynmupoBKa 92c:pHpos socPopucToh KUCJOTHI MOA WeHCTBHeM TaslOWLHBII} 
aIKHJIOB B SPHPbI aIKHICOCPMHOBbIX KHCJIOT: 


| 
P (OR)s + R’Hlg = R’PO (OR) + RHlg.5 
| 


Jlia sTHNOBOrO acdupa cocdopucToH KHCOTHI MH HOAUCTOrO WIM OpoMucTOr 
atuna R’ = R, u, cmefopaTeIbHO, peakUHA OTHOCHTCAH K pacCMaTPpHBaeMOM 
B HaCTOAUeH CTaTbe Cy4ato. 

@Mu3uKO-XUMMYeCKHHM aHaIH3 CHCTeM, COCTaBJICHHbIX H3 Ha3BaHHbIX KOMIIG 
HeHTOB, mpopegen B. A. Ap6ysospmm u A. B. ®yxenkopon (°). Momyuenuss 
MMH JlaHHbIe BIOJIHe COOTBeETCTBYIOT MPHBOMMbIM 3flecb cxeMaM. M30Tepm 
BASKOCTH cyleqyeT oTHeCTH kK THNY / a. Mx uacTH, npumeraiomme K OpAMHa 
HOMUCTOTO 3THa, COBNaaiwoT, a MaKCHMYyMbIl — CHJIbHO CMeuLatoTca (oT 30 } 
75% cocdutTa) 1p NOBbILIeHHH TemmepaTypbl peak oT 40 go 70°. Msorepm 
MJIOTHOCTH, IIpH mepecuere cocTaBa B OObeEMHbIe JOM, OH3KH K THMy 2 a. 

HecoMHeHHO, 4TO B JIpyrHX KOHKPeTHbIX Cy4aaxX MOTyT ObITb peaIH30BaH 
M BCe [pyre BbIBeAeHHbIe 3eCb THMbI H3Z0TeEpM. | 

TakuM oOpa30M, B pe3yJbTaTe HacTOAULeH paOOTbI paccMOTpeH BOOTIE 
BHe BOMpOc O POpMe H30TEPM CBOHCTB WIA CHCTeM, OHH U3 KOMMOHeHTOB KOTC 
PpbIX H30MepH3yeTcA NOx BIMAHHeM Apyroro. BpiBeleHbl BOSMOXKHbIe THMbI H34 
TepM JWIA TaKUX CHCTeM, YKa3aHbI HX OCOOeHHOCTH HU OTJIHMYNA OT H3OTeEPM CHCcTe 
c OOpa30BaHHeM a IHTHBHbIX COeIMHeHHI. 


— 


XMMHYCCKHH = WHCTHTYT Tlocrynusto 
Kasauckoro (uauasta Akanemun Hayk CCCP 2 XII 1958 


WHMTHPOBAHHAH JIMTEPATYPA 


* Cuenyet sametutb, uto E. A. Bextypos (5), uccneqopanimii pons (bakTopa Bpeme 
B (PH3HKO- XHMH4eECKOM aHaJIW3€ KUAKHYX CHCTeEM C o6pa30BaHHem aAAUTHBHOTO COeCXHHEHH 
TAK2KE OTMETHJ CMCLICHHE SKCTPCMYMOB B 3aBHCMMOCTH OT TIYOHHI B3aHMMoselictBun. Ha ci 
CTaB COCAMHCHHA YKa3bIBaloT, MO ero MHECHHIO, JIHWIb SKCTPCMYMBI IIpPeeJIb HbIX MSOTepM. 
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Hokuane Akagemun nayxn CCCP 
1959. Tom 125, Ne 2 


XHMHA 


Akagemuk A. B. TOMUMEB, T. M. MAMEJIAJINEB, M. B. HWIMUIK HHA, 
r. H. AHAKHHA u A. H. KHCJIMHCKHA 


KATAJIMTHUECKOE MPEBPAUWIEHHE WAMKJIOTEKCEHA 
B TETPAAJIKHJIBEH30JIBHBIE WH JMMETHJIHA®TAJINHOBbIE 
YIJIEBOJOPO]bI 


KataslMTHyeckoe mpeppalleHHe WHKIOreKceHa U3yuanOCb MHOrHMH uC- 
cneqoBateamu (1%). B strux paOotax ucceqoBaHHIO MosBepraslacb MOHO- 
‘MepHasd dpakuua npoxyKros peakuuu. Ilomyyuennpie B xoge mporecca nom. 
‘MepHble MpOyKTbl He HCCJIEOBaHbI, H He BbIACHeH MeXaHH3M peak, 
NpMBOAAMMH K HX OOPa3z0BaHHVD. 

B uactosuleH pa6oTe MpHBOAATCA PesyJIbTaTbI HalliHx HCCeOBaHH m0 
AeruApaTaluun WHKJOrekcaHOwla WM KaTaJIMTHYeCKOMy MpeBpallleHvio Mosmyuen- 
-HOrO IPH 9TOM WMKOrekceHa Ha aJIIOMOCHJIUKaTaMH, 


QKCNeCPHMeCHTATLHAA YAaCcTbh 


Mcnob30BaHHblit B padoTe WHKJOrecaHOJI BbIKHMaJI B Mpesenax 161—161,5°; 
'd, 0,9454; n> 1,4640. Lluxaorexceh pikunan Bp uyTeppare 82—82,2°, 
id; 0,8095, ni§ 1,4474, fogHoe uucao 

1308,9. Tao6auna 4 
| BP a ny nQOREMEOH, « CKOBOCTH XapakTepHcTHKa MOHOMepHOH pakuHH 
)0,75 : 1 w armocdepHoM JaBJIeHHH Ob Tbaaicra eaeanannueerore 


MOABEPrHyTbl MIpeBpauleHuto WHKJIOLeK- peBpalleHHuA WHKJorekceHa 
}CaHO HW WHKJIOreKCeH. 


OnpITpI MPOBOJHJIHCb B peakTope B @pakwHOHHbI cocTaB H Bec. 9% n20 
| KHMAWIeEM CclO0e MbWIeBHHOrO, MHKPO- xapaKTepuCtHBasiponyEta | == ° p 
(ccbepuuecKoro, aJIIOMOCHJIMKaTHOrO Ka~ 

| Tausatopa (°). H Kun. 46° fae 
| OcHOBHas ¥aCTb 9KCIepHMeHTaJIbHOK aoe Seles os 
;padorbi Oba NWpoBeseHa C WMKJIOreKCa- 73__79° 14.81 | 174254 
{HOJIOM. PesybTaTbl ONbITOR WOKa3aJIu 79—85° 1,05 | 1,4394 
}Ha OTCYTCTBHe CYyUIeCTBeHHOTO Pa3JIH- $5-=1002 Da EN 4 ete 


dua B MposyKTax Npespamenua WuKIO- COuLHA Bbixog Bo 100° 90,19) 
| & OctaTok Ae — 
ireKcaHOJla Hu WukKmorekceHa. OOULHH BBI- 


| z a Tlotepu 4,54 ae 
}XOQ MOHOMepHOH Hu NOMMepHOH pak- 

‘qui Ha yreBOMOpOLHy!0 YaCTb KaTaJH- 20 0,7553 
gata cocTaBaaer 57—59 u 40—41 %. 0 Anes 

| Bpiio ycraHopsieHo, YTO JO 200° Hay Havens ee a 
lantOMOCHMKaTaMH MpOMCXOLMT Wervy- yor 82.8 
\paTall\uA WMKsIOreKCaHOsa 6€3 3aMET-  fjenpegenpupie, Bec. % 20,2 
ParTall peal 


HOrO MIpeBpalleHHA NOMyYeHHOrTO MpH 

TOM WukKsorekcena. JlambHelimee m0- 

iBBIUeHHe TeMMepaTypbl HallpaBaeT Mpolecc B CTOPOHy H30MePpH3allun, 

NOJIMMepHsallHH WHKMOreKceHa HM peakWMU MepepacnpeneenuA Bonopona. 
KarasingaTbl ONbITOB, MpoBeAeHHbIX MpH 350°, OObeMHOM CKOPOCTH O75 1 

ku armocepHoM aBeHHH, OblIH pa3feJIeHbl Ha MOHOMePHyIO H NOJIHMEpHy!O 

ippakuun, KOTOpble 3aTeM NMOMBepraHCb pasJIMYHbIM HCCJeLOBAHUsAM. 
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MovHoMepHHH UNpoOky KT BbIKuNMaeT JB Mmpemetax 46—1008 
(ra61. 1 um 2). CoqepxaHHe HelpelebHbIX YrJIeBOLOPOAOB B HEM COCTABIACT 
90,2%. Oxono 76% dpakyHu BbIKHMaeT B HHTepBase 70—73°. 


Ta6mauna 2 | 


XapakTepHcTHKa OCHOBHBIX (pakUHH MOHOMepHOrO NposyktTa 


Mpakuua TO—T73° Ppakuyua 73—79° Mpaknusa 79—100° 

Buixoy, Bec. % 75,86 Bpixon, Bec. % 14,8 Bpixoy, Bec. % 3,79 
te 41,4112 ny 1, 4254 ine 1,431¢ 
a 0,7494 ae 0,724 a 0,8027 

Voxuoe yucs0 43,0 Voguoe uucno § 162,2 Yonvoe uncno =. 150, 7 


Uccneqopanve paki MeTOJOM KOMOMHAIHOHHOrO pacceAHHA CBeT 
MOKa3asi0, UTO MOHOMEPHDbIit MpOMyKT COCTOUT Oovlee 4eM Ha 75% U3 MeTHAJ- 
WuksonentaHa, ~ 20% MeTHJIHKOMeHTeHOB, ~ 4—5% wWuksorekcaHa 
~2—3% wHkKsoreKkceHa. 

TlomumMepuHb wx MNposykKT BsBblkunaeT B Mpememax 190—300°; 
d:° 00,9277; n% 1,5278; MonexyapHbili Bec 153,4; HogHoe yncnO 37,4; cybpH- 
pyemoctb 82,4%. | 

Xapaktepuctuka (bpakuu nomMMepHoro Mposykta npuBesena B TAO. 3, 

@Mpakwuu, BbIKHMalouMe Jo 210°, B 3HaYHTeMbHOM CTeNeHH COCTOAT ua 
Ha@TeHOBbIX YIIeBOLMOposOB. CosepxKaHne apOMATHYeCKHX HU HeMMpe]eJbHbI 
yreBOROPpOAOB B HUX KOVIeOueTCA B Mpegenax 25—29 u 14—15%. 

@Mpaxuuan 210—220° Gonee 4em Ha 95% BbIKMMaeT B Npesenax 214—217> 
WM OTJIMUAeTCA CPaBHHTeJIbHO HH3KHM COJep2KaHHeM HEMPeAebHbIX COeHHE- 
Hut (4,9%). [naBHol cocTaBHOH 4aCTbIO STOH (pakIWHH ABJAIOTCA yreBoo- 
pogb! HapTeHoBoro OCHOBaHHA. KomuuecTBO apOMaTH4eCKHX COC HHEHHH B Her 
cocTaBuset 36,7 %. HabreHoBas yacTb PpakWHu XapakTepu3yeTCA CET VIOULHMy} 
noKas3atesamu: d?? 0,8646; nf} 1,4672; momekynapubtii Bec 165,2; anuan- 
HOBad TouKa 54°. QaemeHTapHblii coctas: C 86,9%, H 13,1%. Oro coorBer 
cTByeT AMMeTHJekanHHy (C 86,7%, H 13,3%). Haligzeno MR 53,09, Bprunc- 
JeHO Jind WuMeTuigekamuHa MR 53,0. Stor npoxykT Obl ucceqOBaH 10) 
CMekTpaM KOMOMHANHOHHOTO pacceAHHA, B pe3sybTaTe yero OblIO ycTa+ 
HOBJICHO, UTO OH B OCHOBHOM COCTOHT H3 yIvIeBOOPOOB C AeKaJIMHOBOM CTPyk-> 
TYpOH MOJICKyJI CO 3HaUHTEJIbHBIM Tpeo6aqaHHeM TPpaHC-H3OMepoB. 


Ta6auna 3 
XapakTepHcTHKa NOIHMepHOH Ppakuun 


®paxuyouupiti |Bpixoz, n20 qo VionHoe Cymbou- | 
coca yA D 4 WHCJIO Mou. Bec. | pyemMoctTb, | 
06. % 
H. xun. 78,5° 
78,5—190 6,382, -1,4557 0,8311 Sono la Vey os} 46 
190—210 6,32] 1,4782 0, 8664 Ao) 151,0 39,7 
210—220 |15,89] 1,4841 0,8813 8,1 154,8 39,3 
220—225 6,52} 1,4943 0,8955 OR2: 152,6 49,2 | 
225—230 Celery alae 0,9108 20,0 152,4 75 | 
230—235 8,10] 1,5198 0,9227 28,0 MODI 92 | 
235—240 NAGA || a eyARe) 0, 9325 23,6 H5Sn0 94,6 | 
240—250 Hoa) 4) Getes} 0,9416 36,1 149,5 97,5 | 
250—260 8,74] 41,5763 0,9751 Domo 150,6 100 
260—270 | 41,22] 1,5968 0,9923 50,4 151,8 100 
270—280 AMOS Ooo 0,9933 Ane 452,0 1C0 
280—300 2 ON Ueno 0,9823 42,9 PS 100 


Kone otrona 300°. O6uynit Berxog 89,2%, ocraroK 9,2% u norepu 1,5%. | 


MpakWuH, BbIKMMaloulMe B Mpefenax 225—250°, xapaKkrepusyiorca ysBe-. 
JIMYCHHBIM COep»KaHHem apomaTuyecKux (60—80%) u coorTBercTByI0IHM 
CHH2KCHHbIM KOJIMYeCCTBOM HadpTeHOBbIX yrvieBogopogos. TIpoucxogzur mocae- 


WoBaTesbHOe yBemuyeHue d;° u ny mpaKkunit. 
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K cmamee A. B. Tonueea, [. M. Mamedaaucea, M. B. HHuwkuroi, [. A. Aauxunott 
u A. H. Kucauncxoeo, cmp. 341 


3G 3) a2 ag 


Puc. 3. CnektTppt normomenna dpakuni: / — 

240—250°; 7 —250—260°; I11 — 260—270° 

(mo ocH a6clucc — Wkasla JJIHH BOJIH CIeKT- 
porpaba sB_ 1 -10-§ wm) 


K cmamee B. A. Moeuana u H. fl. [[seixoeux,” cmp. 354 


uc. 2. Mukpopeutrenorpamma OOpasia C TpelHHo;, Puc. 3. MuxpoctpykTypa oO6pa3ia c TpellHHOl 
OHTAKTHPOBABLUeH C 2KHAKHM CIaBOM aJIIOMHHHH — KOHTaKTHPOBaBIUeH ¢ KHKHM {CIJIaBOM § aJOME 
mMegb (2,9% megu). 120 Hui — megb (2,9% meu). 1400 


TAH, v. 125, Ne 2 


@pakuwun, BeIkuMatoulMe BENUe 250°, B 3HaUMTeNBHOM -creneHH cocTOAT 
W3 alkulHapraiHHoB (d,° 0,975—0,993, np 1,570—1,597). Stn paxnun 
_ObWIM HCCeLOBaHbI MO CNeKTPaM NOPOWLeHHA B yAbTPapnoeToBoli O6wacTH. 
CieKTPbI MOrOUeHHA MOTyYeHBI Ha CpeqHeM KBapleBOM cnekTporpate 
4 (OTOSIeKTpHueCcKOM CneKTpooTometpe. DpakuHH UuccTeqoBaIcb B pac- 
TBOPaX H300KTAaHa B KOHWeHTpanuAx | -10%, 1-104 r-monb/a. Ha puc. | 
TIpHBeMeHbI CNMeEKTPbI MOFMOWeHHA (pakWHH, BbIKHMAaIOULMX B Npememax 
190—240°. Stu cneKtTpbl UMeloT 6IM3KHH XapaKTep; OHH yKa3bIBaloT Ha TO, 
4TO pak COCTOAT B OCHOBHOM H3 TeTPaaJIKHIOeH300B (°, 1°) c HeKOTO- 
PbIM COJepKaHHeM AHAIKH/IOCH30JIOB IPeCHMYLLECTBeEHHO MeTa-CTPOeHHA. 


df 
jh 
29 
' g) 
yy 
jo 
25 
28 
23 
= 26 
4) w 
Ss 
26 
19 
22 


20 
290 300 HO 


46 
20 250 260 210 280 mp : saa 
a 
Puc. 1. Yautpacbvonerosnie cneKTpbi Puc. 2. YabtTpacduonerosplii. cneKTp 
HOPOWeHHA — avIKHJIapOMaTHYeCKUX NOrOuleHHA aJIKUJIHacpTa lH HOBOK 
dpakuui 190—240° C: a —190—210°, (paxunu 260—270° 
6 — 210—220°, 6 — 220—225°, 2e — 
225—230° 


B cnextpax nocweqyroulux ppakwu 240—270° GeH3sobHan O6acTb yxKe 
{eIHKOM MepeKpbiBaeTCA HHTCHCHBHOH NOOCOH HadbTaJIMHOBbIX yrsJeBOOpo- 
gos. B o6nactu 290—330 mu B cnekTpax Bcex paki, cofepxaulux Hatp- 
TaJIHMHbIl, HaOwOaloOTCA MaKCHMYMBbI MOrJOWUleHHa, MpeAcTaBJIeHHble Ha pu. 2. 
Ha puc. 3. JaeTcAd CHHMOK CNeKTPOB NorwouleHHA Ppakunl 240—250; 250— 
260 u 260—270°, nogzTBepxKalolulHH, 4TO Mpuposa HacbTasMHOBbIX yrseBo- 
JOpooB B 9THX *pakWUHAX OfHa H Ta xe (1). 

OcHOBHbIM KOMMOHeEHTOM (cppakuuit 240—270° sasBasaerca 1,2-quMeTuI- 
HadtasMH c mpumecbio 2,6- u 1,3-qRumMeTHAHapTamHHOB. Opaxyua 260—270°, 
MpelkcTaBsaloulad CoOoH yrveBoopoxbl HadTasMHOBOM CTPyKTyPpbI, ObI- 
Ja MOXBeprHyTa XHMHYeCKOMY HCCJIeOBaHHIO MMKPaTHbIM MeTOOM, Tem- 
nmepatypa MiaBseHHA MosyYeHHOrO MMKpata cocTaBaAasa 105,5°. 

TlomyueHHble WaHHble O COCTaBe MOHOMEPHBIX H MOJIMMePHbIX MPOLYKTOB 
MpeBppallleHHA WHKJOreKCeHa NO3BOIWIH BbICKa3aTb TpeANOO*wKeHHe O CJe- 
yroulei HavOouee BepOATHOM cxemMe peakHi. B dopmupopaHHu yrseBo- 
JOpoqoB MOHOMepHO! (ppakuHH BarxKHOe 3HayeHHe MpHoOperaeT peakUuA U30- 
MepHOro ipeBpallleHHA WHKOreKCeHa B MeTHJILMKJONeHTeHbI (I). 


ZN Ye 
| | > C.H.CH, foe ati | | : (aa Ms L 
a 7a Ta 


(I) (IT) (III) 
Hasee MpOWCXONUT THA PHpOBAaHHe MeTHVJILMKJIONCHTCHOB B MeTHJIMMKJIONCH- 


tau (II): 
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UacTru4Ho WHKIOreKceH FuypHpyeTca Cc OOpas0BaHveM WHKJIOreKcaHa (III): 

MopMupoBaHHe TOJMMepHbIX YIJIeBOMOPOAOB OYeBHAHO, MPOWCXOAUT Yepes. 
cTaqWM o6pa30BaHH yUMepa MeTHJIMKJONeHTeHa HM WHKoreKceHa (VI): 
LOTTA 7 NEOB AR HE, Ye aN ASIAS 
=f ecb #ipbe( bership 

A EAM POTTS a ae ; 

KOTOpbIe 3aTeM H3OMeEPH3YIOTCA C OG6pasoBaHHeM yrvieBOAOpOfOB ekaJIMAOBOH 
Ww (JIM) OKTaNMHOBOK crpyKTyp (V): 


sole ele ae 


Tloqo6Hoe v30MepHoe mpeBpamleHwe Ha6m0fanocb SenuHckuM § (”), 
Xrxkesiem (1%), nmo3saHee [Inara (?) u yp. Jlamee npoucxo,uT mpeBpalienue 
WUMeTHJIeKasIMHa HIM J\MMeTHIOKTaJIMHa B TeTpaaskHIGeH30NbI (VI). 


®pakiHh, BbIKuMaloulMe Ble 250°, cocTOAT rlaBHbIM OOpasoM H3 CMeCH — 


MMeTHJIHadTaJIHHOB, KOTOPBble, M0-BHAHMOMyY, o6pa3yloTca BCJIETCTBHE nerud- 


PHPpOBaHHA AMMeTHMIMeKaIHHa MIM WuMeTHOKTasIHHa (VII): 


Ch. G Cc : 
va Be SS ee (VI) Ta Y/S_¢ (VII) 
| | | ie lores A | + 2H, | | Th | || | Lae, 
SONA \- SANA 


TlonyueHHpm 1,2-,uMeTHJIHadTaiHH B JlaJIbHeHWIeM MoABepraeTca H30- 
MepH3aluu c OOpa30BaHHeM Apyrux MHMeTHJIHadTaHHOB. 

IlpencTtaBiaeTCA TakxKe BePOATHDIM, 4YTO TpeBpallleHHe WHKIOrekceHa B 
AMMeTHJIHadTasIMHOBble H TeTPaaIKHJapOMaTHYeCKHe YIrIeBOLOPOAb! AypOub- 
HOH CTPyKTYPbl YaCTHYHO MPOMCXOANHT uepes cTalHio OOpa30BaHHA, B Ka- 
yecTBe MPOMeE*KYTOYHOrO MpoOAyKTa, THAPHpOBaHHOrO aHaslora Oudeunviena. 
OjHako Takoe HalpaBJIeHHe PeakUHH ABJIAeETCA NPeANOMOKUTEbHBIM HW HYXK- 
WaeTCA B JlaJIbHeHINeM 9KCIEPHMeHTaJIbHOM U3Y4eHHH. 

Coepxkalivecd B MOJIMMePHbIX NPOMyKTax HeNMpeebHble COeHHeHHA, 
mpelcTaBAiwT co6oh HecnouHa Jerv{pHpoBaHHble aHaJIOru yrIeBOOposoB 
AeKaJIMHOBOH CTPyKTypPbl H APyruX aJIKHJIZaMeWLCHHbIX WMKJICHOB, OOpa3yl0- 


WHXCH KaK NPOMeXYyTOUHbIe COCMMHEHHA B Mpollecce NpeBpalleHHA WUKJIO- 
TeKCeHa B aJIKHJIOeCH30JIbHbIe WH aJIKUJIHa:TaJIMHOBbIe yrieBOAOpospl. | 

TlonyueHHble pe3yJibTaTbl HCCIeQOBaHHA WalOT OCHOBaHHA NOMaraTb, TO. 
B MpoleccaxX TepMOKaTa/IMTHYeCKOH MepepaOoTKH HedTenposyKTOB B O6paso- 
BaHHH apOMaTHYeCKHX YIIe€BOLOpOJOB BarxkHOe 3HaYeHHe MpHoOpeTaerT ycTa- | 
HOBJICHHO€ HAMM MIpeBpallleHue WHKJIeHOB. | 


Tlocrynuao 
13 XII 1958 
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Horaangp Akagemun nayx CCCP 
1959. Tom 125, Ni 2 


XHMH fl 


Yaen-koppecnonzent AH CCCP H. H. WYAKHH u H. ®. BEJIBCKHM 


rHAPHPOBAHHE ®YPAHOBbIX COEJMHEHHMM HA CKEJIETHbIX 
KATAJIH3ATOPAX 


M3 4Micyla pasvIMYHbIX CK@JIETHBIX KaTaJIH3aTOPOB, YNOTPeOAAeMBIX B peak- 
WH THIpMpOBaHusa bypaHOBbIX CoeqHHeHH, HaMOomee NOAPOOHO UucceLOBaH 
CKeJICTHBIM HHKCJIb-aJOMMHMeBbIN KaTasu3saTop. B xuLKOH WH MapoBok casax 
Mp Temilepatypax He Bpiue 140—150° Ha 3ToM KaTasusaTope riaqkKO ruapH- 
pyetcs cbypaHoBoe Kou-Wo (1, *), a mpH Gomee BHICOKUX TemMepaTypax (200— 
275°) OCHOBHOM WIM €HHCTBeHHOM peakvel ABIAeTCA TaK Ha3bIBaeMbIli 
«CONPAKEHHbIN THAPOreHOJH3» typaHoOBoroO WHKJa, pH KOTOPpOM H3 MOue- 
KyJbl 2-ankudypaHa oOpa3yeTcad MOoekysla yruleBoqopoa HM MoveKysa 
asMaTHyeckoro KeTouHa (%): 


Paspus ceasn 1-6 


pee ae 


Paspos ceased 1-6 wu 4-5 ' 
Serene a He Chae 


3 R 
/O f 
: Paspoip cedseAl-6 u 3-4 
CH3—C—R + CaHon+e 
O 
 B orauunve or ckenetHoro Ni — Al-Karanusatopa, ckeneTHbi Ni — Zn 


OOHapyXuBaeT BeCbMa He3HAYHTeENbHYIO AKTHBHOCTb B OTHOUICHHH THpo- 
TeHH3alMH (bypaHOBOrO Luka B MapoBol case MPH HOPMaJbHOM JaBsIeHHH 
“mpopozutT mpu 150° mpeumyuectBeHHO, a upH 250—300° ucksouNTeIbHO 
rHyporeHomu3s cbypaHoBoro WuKJa no C — O-cBaA3H, He CMexKHOH Cc OOKOBOH 
aJIKUJIbHOH Ppynnol, HaxOAWeHCA B a-MOJIO*KeHHH. 

CkeyleTHbIM MeHbIM KaTaJIW3aTOp, UPHFOTOBJIeCHHbIM H3 CMwiaBa MeqH C 
QJIOMMHHeM, HCceMOBaICA B peakUMH ruypupoBaHna dyphypona B %KUI- 
Oli H naposoli dasax. B xuZKol dase npu 140° u 100 atm. dypdypon KouH- 
HeCTBCHHO BOCCTaHaBJIMBaeTCA B (bypHOBbIN cnupT (4), T. e€. B 9TOM cJTyuae 


Ht 


j:KeleTHaH Meb Beer ce6A aHaJIOruuHo XPOMHTY MeIH, XOTHA o6slaqaeT 


i 


BaMeTHO MCHbIleli akTHBHOCTbIO. T[uspHpoBanHe dypdypoula Ha CKesIeTHOM 
Ou — Al-KaTau3aTope B NapoBoH (base MpH HOPMAJIbHOM JaBeHHH Maer 
3 KauyecTBe OCHOBHOFO MpokykKtTa WIM PyPHJIOBbIM CNMpT Np TemnepaTypax 
moxe 200°, nin cumbBaH mpu 250° (°). Tloppmuenue AaBsleHHuA cnoco6cTByeT 
‘uaporeHomusy Wuksia (°). 

B wacrosulel pa6ore MbI HcCeqoBaJIH KaTaJIMTHYeCKHe CBOHCTBa CKeJeT- 
TIX IVIaTHHb!, MawialWaA WH Mev, MpHrOTOBJICHHBIX YaCTHUHBIM yaJieHHem 
\IIOMMHUA H3 CMvIaBOB 9THX MeTaJJIOB C asioMHHHeM. Kak u3BecTuHo (“), Mla- 
“Ha MW Mawavii, OTJOKeHHbIe Ha yrvie, OOHAPyXMBAOT Pe3kKO PasJINYHbIe 
“BOLCTBa B HX OTHOWeCHHH K peaKIMAM THAPHPOBaHHA HM PHApOrenou3a Py- 
Be ororo Wuksla B MapoBoi dase. B OMHAaKOBbIX TeMMepaTyPHbIX yCJIOBMAX 
/275°) Ha naTHHUPOBaHHOM yrvie MpoTeKaeT TOMbKO PeakllHA rHAporenomusa 
/ypaHoporo wHkJa, a Ha Pd —-C nmpoxoquT B KayecTBe OCHOBHOH peak 
eae KPaTHbIX CBH3eH B .(bypaHOBOM IuKMJe Cc OOpas0BaHHeM 
joorpercrByloulero TeTparHyponpousBognoro. PesybTaTbl HacToslero UCc- 
| WeqoBaHuaA MOKa3blBaloT, 4YTO cKeseTHbI Pt — Al- u Pd — Al-KatTaH3a- 


\ 
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TOPbI aHaJIOPHYHbI MO CBOMM CBOMCTBaM I1laTHHe M MaJiaHio, OTJIOXKCHHBIM 
ua yrse. IIpu 150° B napopok dase cKeneTHEId Pd — Al raaqKo rugpupye 
(pypaHOBbli WHKJI, MpeBpallax, HampuMep, CHJIbBaH HU 2-MeTHJI-5-3THIPy pak 
B COOTBeTCTBYIOWMe TeTparHApodpy paul: 


a fi5,,150) 
[ P-CH, Pda CH, 
fe) 


O 


Cp CH,CH sal peg 
CH,CH; CHy ae ae 
ro) 


“ 


Tuaporenonus cbypaHosoro wukia Ha Pd — Al crTaHoBuTca 3aMeTHbIM 
TObKO MIpH CpaBHHTebHO BbICOKHX TemmepaTypax. IIpH 9TOm caefyer oT- 
MeTHTb, 4TO CTeMeHb PHApOreHou3a sbypaHOBOrO KOJIbIla pH 275° Ha Pd—C 
u cKenetTHom Pd — Al oqvHakosa H cocTaBseT B OOOMX Cy4YaAx Bcero 20— 
95%. TlonHad aHaJlOrHaA B CBOMCTBaX NaiwaqHyA Ha yrvie H cKeeTHOoro Pd— 
Al-KatTau3aTopa HaOloqaeTca Tak>Ke pH FHAPHpOBaHHN Us0Nponupypus- 
KapOuHoma, KOTOpbIi B mapoBoi dase mp 200° BoccTaHaBAMBaeTCA B 
&-H300yTHIypaH ¢ BbIxoqomM 70—75% (8): | 


CL eis aasta CL Jois 
CH—CH Pd-Al CH,CH + H,O 
x IS cH; “ cH, 

KpaTuHble cBi3H (bypaHOBOrO KONbIla THAPHPYIOTCA JIMLWb MOCMe BOCCTAHOB- 
JICHHA THIPOKCHbHOH rpynnbl. OTcloa NOHATHO, 4YTO CeJICKTHBHOCTb pH 
BOCCTaHOBJICHHH THIPOKCHJIbHOM TpyMMbl 3aBHCHT OT CKOPOCTH MpoOBeeHy 
ANKHIPYPHIKapOuHOa Ha KaTadu3aTOpoOM. 

CxesetHpie Pt — Al- wu Cu- — Al-kaTamu3aTopbl pH Temmepatypa: 
nopagka 150° ruyqpupyoT TombkKO oOse:puHOBYy!IO CBA3b B OOKOBOH WenH, OC 
TaBJIAA (yPaHOBOe KOJIbILO HEZaTPOHYTHIM. Tak, a-BHHMJIpypaH ruapupyerc 
Ha Pt — Al u Cu — AI B maposon dbase mpu 140—150° B a-sTHdypaH npax 
THUCCKH KOJIMUCCTBEHHO: 


TI eA SO poy ; 
Cee pean Pt-Al, Cu-Al CH,CH, 
fe) (@) 


| 

Tipu moppiteHHblx Temmepatypax (250—275°) o6a KaTamu3aTopa BecCbMé 
9ddeKTUBHbI B MpOBeAeCHHH ruAporeHosmH3a PypaHoBoro WuKsIa, MpHyeM B Ma: 
poBok dase NPpH HOPMAaJIbHOM JaBJICHHH 'KOJIbILO B a-3aMeCLLCHHbIX FOMOVIOra 
«pypaHa pacilensAeTCA HCKJIIOUHTeIbHO 10 C —O-cBa3H, yasIeHHOH OT asIKHJIb. 
HOrO pajluKavia: 


H) ,.275° 
| | Seema «CHsCH,CH,—C—CH, 
Hy me I 


@) 

Takum 06pasom, B ycOBHAX FHAPHPOBaHUA B NapoBol (base Np HOpMaJH 
HOM JaBJICHHH ckeeTHBIe Pt — Al- nu Cu — Al-kaTanu3aTOpbl MOryT, B 3a 
BUCHMOCTH OT TemMepaTyPpbl, HH PHLPHPOBaTb ABOMHY!O CBA3b B OOKOBOH Lell 
HIM MPOBOJUTb rukporeHouH3s PypaHhoBoro WukNa. B 92TOM OTHOLICHHH OH! 
aHaJIOPMUHb! MylaTHHe Ha yrvie H XPOMHTy MewH (*), XOTA Ha MOceHeM THAp 


reHOJIH3 PypaHOBOrTO WMKMa MPOXOAMT MeHee rlaqKO, 4eM Ha CKeJIeTHOD) 
‘Cu — Al-KaTanusarope. | 


IKCNeEPUHMEeH laNIbHAA YaCTb | 


Ucxofupne BemectTsBa. BsarTbii Aa ONbITOB 4MCTHI CHbBa 
BbILEACA Pa3srOHKOH Ha KOJIOHKe Hall HaTPHeM TeXHMYeCKOrO MposyKT 

a-Bunusnpypand nomyuaica Meruqpatayneit metunbypunKapOnnona B nd 
pOBOH dbase Ha OKHCbIO aJIOMHHHA MpH 350°, a 2-merua-5-sTHMbypaH - 
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BOCCTAHOBJICHHEM 2-MeTHJI-5-alleTHIpypaHa B MapoBol dase Ha Ni — ZnO 
mpu 250°. Msonponnnbypuakap6uHon 6pwt CHHTe3HPpOBaH MIO peaKIHH 
[punpapa 43 dypdypona u 6pomuctoro usonponuia. B taba. | npuBerenni 
qpu3sMueCcKHe CBOMCTBA HCXOJHBIX BEeLILeCTB. 


Ta6auna 1 
CBolicrBa HCXOJHBIX BelllecTB 


Ucxogupie peujectBa Ws watinys AE a, | ni 
CusbBau 62—63 0,9120 1, 4320 
2-MeTHI-5-9THIy pan 117—118 0,8932 1,4460 
a@-Bunnaby pan 98—99,5 0, 9487 1,5010 
Usonponundy puakap6unon 66—68(*) 10297 41,4791 


Kataau3atTopp. Hama Obuid mpHroropmeHbl cnlaBbl MWlaTHHl, 
TaJaquA W MCW C aJIOMHHHeM, COfepKallHe cooTBeTcTBeHHO 10% maaTHHHl, 
5% nauiaqua uv 30% menu. AKTHBHbIe KaTamu3aTOpbl Noyuancb OOpabor- 
KOH STHX CIaBOB pa36aBeCHHbIM PaCTBOPOM eAKOrO HaTpa, B3ATbIM B KOJIH- 
yeCTBe, HEOOXOLHMMOM JIA yanenua 40—50% Bcero coyepKallleroca B HUX 
AJIOMHHMA. Katasu3aTopbl MpOMbIBaJIHCb BOMOH HM BMaxKHbIMH MOMeULaINCb 
B peaKI\HOHHy!o0 TpyOky. B Kaxkbl ONbIT Opamach cBexKaA NOPWHA KaTasH- 
‘3aTOpa. 

YcNOBHYA TNpOBeReHUHA ONHTOB. Bee ONbITH NO rHxpHupo- 
'BaHHilo CHJIbBaHa, 2-MeTHJ-5-9THIypaHa, a-BUHM dy pana MU us0Nponusypua- 
| KapOuHOwa MpOBOAUJIMCb B MapOBOH (pase MPH HOPMaJIbHOM JaBenun. BemectBo 
-M10aBal0Cb B peakI[MOHHy!lO TpyOKy Cc OObemMHOM cKOpocTbio 0,1 yac?. 
| Kuykue Katanu3aThl, NoyyaBlIMecd MOUTH B TeOPeTHUeCKOM KOJIMYECTBE, 

Pa3sroHAJHCh Ha KOJIOHKe 9cpeKTHBHOCTHIO B 40 T. T. Pu3snyeckHe CBOHCTBAa 


“ BbIXOZbI MpPOLyKTOB peakWUHH MpuBexeubl B Tabu. 2. 
| Ta6auna 2 


| Pe3yiIbTaTbI THLPHPOBaHMA MW TuAporenosusa sbypaHOBbIX COeAMHeHMA Ha CKeJIeTHBIX 
J 


KaTaM3aTopax 

BemjecTBo KatanusaTop Hee IlpoxykTbl peakWHH, BbIxXOR H PUusH4ecKHe CBOLCcTBa 
| CuibBan Pd—Al | 150 |Terparugpocunppan (~100%), 7. Kun. 79— 

79,2°/750mm, 420 0,8582; n@ 41,4060 
| 2-Metun-5-97Hu1- Pd—Al | 150 |2-merua-5-atunterparuapopypan (~100%), T. Kun. 
By paH 116,5—117°/750 mm, 420 0,8403; 2° 1,4130 

‘CuubBaH Pd.—Al 275 | Terparugzpocunppan (~80%), nentanon-2 (20%) 
| Usonponuandy- Pd — Al 250. | a- N306ytumbypan(70—75%), T.kum.128—129/750 mM, 
| puaKkap6uHon d?9 0,8785, n® 1,4415 


| —92°/750 MM 
1 Pt — Al a-Otunpypan (~100%), 7. Kun. 91—92°/75 : 
fa-Bunnnbypan | { Ei ‘ay | 150 2 0,018, nd 14402 


| : - 101—102°/750 [um, 
Hh j Pt—Al Tlentanon-2 (~95%), T. Kan 

pounsoar { Cu—al | 2 | G20 0, 8081, n2 1,3012 

| i Tloctymu10 
iuctuty? opraHwueckow xumun uM. H. JI. 3enuucKoro 

t se Akafemun HayK CCCP 26 XII 1958 
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Jloknagmn Arkagemun nayk CCCP 
1959. Tom 125, Ni 2 


H. H. WEBEPHHA, H. E. MAJIEEBA, E. J. HEJIAHCKAS 
HW wleH-Koppecnonjent AH CCCP K. A. KOUELIKOB 


KPHCTAJIJIAUECKHE KAJMMMOPFAHHYECKHE COEAMHEHUA 
KJIACCA RCdX B AJIA®ATHYUECKOM PAY 


OpupHble pacTBopbl KaqMuHOpraHnyeckUX COeMMHEHHH, NOMyuaemple O0- | 
MeHHOH peakivelH MexKy COMMU KaqMHsA MH peakTHBOM [pHHbaApa, NOyYHIN, | 
Kak H3BeCTHO, JOBOJIbHO IWHpOKOe pacilpocTpaHeHHe B KauyeCTBe IeEHHOTO: ff 
peareHTa Npw NomyyeHHH KeTOHOB (7). / 

CuntaeTca, 4TO Kaq_MMHOpraHMyeckHe COeHHEHHA HaXOJATCA B TaKOFO: 
poda pacTBopax B BU WHaJIKUJIbHbIX COCAMHEHHH, BO BCAKOM Calyyae Kpays3e 
MOr HX BbIAeIHTb OTTYAa B HHAMBUAyaJIbHOM COCTOAHHH, JOKa3aTb COCTaB 
aHaJIH30M H ONHCaTb HX Ha PAe MpHMepoB (OT AHMeETHIKAIMHA O THH30- | 
aMHJIKa{MHA), B BHe JIEPKO OKHCJIAIOUIMXCA Ha BO3AyXe, HeEMPHATHO NaxHy- | 
WWHX %KHAKOCTeH (*). 

Mexny TeM, HO CHX Top He ObINH H30/1MpOBaHbl B HHAMBHAYyaIbHOM 
KPHCTaJIJIMYeCKOM COCTOAHHH KaMHHOpraHnyeckHe COeAMHEHHA CMeLUaHHOrO 
THA. 

Ham yfasiocb BNepBble MOKa3aTb BO3MOXKHOCTb HX OOPa3s0BaHHA HV Bbijese- 
HHA Ha OCHOBe PpeakUHH MeXLy WHaKWJIKaMueM* HW COJIAMH KaJ.MHA COrsacHo 
ypaBHeHulo**, 


ReCd + CdX_— 2RCdX (I) 


Mbi npoBoAusH 3TO B3aHMOselicTBHE B Cpeke adcosOTHOrO aciupa c mpHMe- | 
HeHHeM Oe3BOQHbIX TaJIOreHHJOB Ka\MHA. | 
B oTumune OT ONNCaHHOM HaMH pauee (*) aHaJIOrH4HOH peakILHH B OOsacTH | 
WHHKOpraHwyecKHX COeMHEHHH, Mbl JOJKHbI ObWIH MPHMCHATb 3feCb cyc- 
M€H3HH TasIOreHuOB KaNMHA, BCIeACTBHe MX HepaCTBOPHMOCTH B adupe. | 
TlozyueHHble HaMH BMepBble CMelaHHble KAMMHMOpraHwyeckne COEAMHEHHA | 
MpecTaBsAIoT COOOH Oemble MEJIKOKPHCTaJIM4ecKHe, HeMMaBkue (HO pasMar- if 
yatoulwecs pple 100°) Mopomku, JHeEPrH4HO passaralollHecsd BOLO MH cnUp-) 
TOM. OHH OKHCJIAIOTCA KHCJOPOAOM BO3LYXa, OMHAKO He CAMOBOCIJIaMeHAIOTCS. ||) 
Bee coeqvHeHuA STHbHOFO Psa HepaCTBOPHMbI B APOMATHUCCKUX YIJeBO- + 
Aopofax, rekcaHe uM s*pupe, OMHaKO OpOMUCTHIN A-OyTHIKaMHH B NOceqHeM iy 
pacTBopserca. if 
J\A ONMCbIBACMBIX HAMM KaMMMOpraHHyecKHX COeAMHEHHH CMelIaHHOro} y 
THMa Mbl HE MOP KOHCTaTHPOBaTb NOKa OOPa3s0BaHHA COOTBETCTBYIOWIMX | 
YCTOHUMBbIX KOMIIJI€KCOB (HallpHMep, C 3UPOM HIM MHOKCaHOM), KaK 9TO MBI 
HaOoqamn Aas RZnX (*). if 
BsaumogelicTBue OMMCbIBaeMbIX 3/eCb HHJMBULyaJIbHbIX KaqMHHOpraHH-: 
YeCKHX COeCHHEHHH C TalOuOaHrHApHAaMH KHCIOT HAeT NO ypaBHeHHto; 
i 


C2H5CdX + CsHsCOX — CsHsCO-CoHs (11) } 


| 
| i 


* Mbl MorJim KOHCTaTHpOBaTh aHasOrH4HOe TeYeHHE peakIM M B ApOMATHYeCKOM pany. in 
** Bo3MoxKHO TpakTOBaTb UX H Kak ReCd-CdXe; cp., HanmpuMep, KocBeHHEIe ZaHHBIe Pap) 
peta uw corp. (4) mo HccaeOBaHHIO KayMHOpraHHyecKHX COeqMHeHHH B pacTBopax. 
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QIKCNeCPUMCHTANbHAA YacTth 


JiuasTHIKalMul 4“ AM-H-OyTHIKaAMHK ObIIH MOyueHbI 10 Kpayse (%). 


7 Tanorennypi KaMHA YU MNpPHMeHAeMpIe PpacTBOpUTeH ObIIH TULATeCJIbBHO BbICy- 


a ——— 


are 


Se 


weHbl. Bce onepaluu Bench B yCOBMAX, MCKMOUABLINX octyl Bo3yxa 
(cpeqa — cyxom agor). 

XMOpPHCTHH osxsTHAKaaMuh. B KPyrJIOQOHHY!O KO6OUKY 
(100 mu), cHaOxkeHHy!0 PTYTHbIM 3aTBOPOM, OOPaTHBIM XOMOLMAbHHKOM Ht OT- 
BePCTHEM JIA BBOa az0Ta, MOMellaem pacTBop 7 r (0,041 mom) qusTHIKayMUA 
B 50 Mi a6c. supa u mpHOaBasem 6r (0,033 Mom) THLaTeIbHO H3MeNbYeHHOrO 
OesBoMHOrO xOpucToro KagMuA. Xuopucrbii KalMuli B abupe mpakTuueckH 
HepacTBOPUM HU Jerko OCefaeT B HEM B Bue XAPaKTePHOrO TaxKeTOFO NOPOMKa. 
Tlocequuli mocne ecaTHyacoporo nepememmBaHuA TepexoyuT nocreneHHo 
B Ooslee lerky!0 B3BeCb KaqMuMopranuyeckoro xopHga. Tlocnequnii WeKanTn- 
pyetTca Yepes PusIbTp, OTCAaCbIBaeTCH, OTMbIBaeTCA OT CJIeOB XKHAKOFO MaTHI- 
KaJIMHA aOc. 3PHPOM H CyWIMTCA B Bakyyme Noy aso0ToM. Bpixoq xsopuctoro 
sTuIKayMux 7 © (60,6%, cunTad Ha B3xATHI XxOpucTbii Kaymnii). 

Onpexenenve KalMuad MponsBo_uso0cb B BHMe cyJbtbaTa KaMHA MyTeM 
MpOKaJIMBaHHA HaBeCKH C CepHOH KHCJOTOH B KBapleBOH mpo6upKe: 


HatigzeHo %: Cd 63,86; 63,97; Cl 20,41; 20,29 
CyHsCdCl. Baruancseno %: Cd 63,54; Cl 20,06 


BpomMuctH ht asTHaKagmudk. Us 6,3 r (0,037 mon) qusTHAIKaZ- 


Musa 4H 9,8 r (0,036 Mom) 6esBOqHOTO OpomucToro KaMHA (06e3B02%KeHHOrO 


yTeM HarpeBaHHA B TeyeHHe 4aca B KBapleBOH PeTOPTe B TOKe Cyxoro a30TAa) 
B YCJIOBHAX, OMHMCAHHbIX BbIlle, MOCIe MepeMelIMBaHHA B TeyeHHe 8 4yacoB, 
nosyueno 10,8 r Opomuctoro sTHIKaQMUA (BbIXO, 67,8%, CuHTad Ha Opomuc- 
THI KayMuii). 


Hatigeno %: Cd 50,72; 50,89; Br 36,16; 36,46 
C2H;CdBr. Baruaucaeno %: Cd 50,79; Br 36,10 


HVonuctnh sTuHakKagdmumuid. M3 5,2 r yusTHIKaMuA (0,031 mow) 
u 10 r (0,027 mom) 6e3BoqHOrO HoAUcTOrO KaMHA B YCJOBHAX, OMHMCaHHbIX 
Bpllue (MepeMelIMBaHHe B TeyeHHe JecATH uacoB), MomyyeHO 12,4 r Ho_UCcTOrO 
aTHIKaMUuA (BbIxon 84,28%, cuNTad Ha HOMMCTHIM KajiMui). 


Hatineno %: Cd 42,05; 42,06; J 47,30; 46,85 
C2H;CdJ. Brruncueno %: Cd 41,90; J 47,30 


BpomucTHh vaxOyTuaAKagmMun. K 3,72 r (0,016 mon) v-gH- 
OyTumkKagmua B 100 Ma a6c. abupa upHOaBnsator 4,3 r (0,0158 Mom) cyxoro 
Opomuctoro KaymMua. Peaki\MOHHy!O CMe€Cb HarpeBaloT Tip MepeMeluMBaHHH 
B TeyeHHe YeTbIPeX 4acoB, MpHyeM HaGwlOfaeTCA MOcTeMeHHOe pacTBOpeHHe 
ocalKka 6pomuga. Pacrsop dbuantpytor (cTreksHHbI dusbtTp Ne 4). [locae 
yasleHHA 3HAYHTeIbHOM YaCTH PaCTBOPHTeA BbIMABIINe Oeble KPHCTAJVJIbI 
OTCACbIBaIOT, MIPOMBIBaIOT XOJIOMHbIM MeTPOJeHHbIM SPUPOM HM CyllaT B Baky- 
yMe mo, a30Tom. Ilomyueno 5,32 r 6pomucroro v-6yTHIKaqMuA (BbIXOL 67,54 % , 
CuHTaH Ha HCXOAHbIM Opomuy). 

BeulectBo pacTBopuMo B a6c. acPupe, MIOXO pacTBOPHMO B MeTpOJIeHHOM 


acpupe. 
Hatigeno %: Cd 44,71; 49,42; Br 32,35; 31,97 
C4HyCdBr. Buraucuieno %: Cd 45,09; Br 32,06 


Besa i MOL € WC.T Bie WOukuCTOroO. 979 1 K aM ue «Cc 
XOPHUCTHM GeH30nHA0M. K soapecu 12,5 r (0,049 MOJI) HOAUCTOrO 
sTHIKalMHuaA B 20 MA cyxoro TomyoNa MpHOaBAIOT MO KallIAM MpM Mepeme- 
IWMBaHUH M MpH oxsaxKenun fo 5° 4,3 r (0,031 mow) xmopuctoro GeH30Hsa, 
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CMe€Cb JOBOAAT 3aTeCM JO KOMHATHOH TemMepaTypbl WH MepeMelUUBaloT AOMNOJ- 
HHTeJIbHO JO HCYC3HOBCHHA 3alaxa XJIOPaHrHuspHsa. 

Tlocue o6nuHo O6pa6orKH BpIeneHo 1,9 r beHussTHIKeTOHA (T. K. 216°), 
Bprxon 46,3%, cuHTad Ha XJIOPHCTbIN OeH3O0H. 

AuvasOrHuHO UeT PpeakKUMA UH B CJyYae XJIOPMCTOrO STHIKaMHA. 


@u3HKO-XUMHUCCKHI WHCTHTyT Tocryn uso 
um. JI. 1. Kapnosa 29 XII 1958 


UHTHPOBAHHAAH JIMTEPATYPA 


1 J,.C.aso.n,.Chem. Rev., 40, 15.(1947). "? E. Krause, Ber., 50,813 (oly): 
3H. HW. Wesnepauua, JI.B.A6pamosa, K.A. Kouemxkos, JAH, 124, Ns 
(1959). "A BVGarrett, A.Sweet, WL: Marshall, D. Riley, Ay lowma, 
Record. Chem. Progr., 18, 155 (1952). 


300 


Aoxsane Akagemun nayx CCCP 
1959. Tom 125, N: 2 


PHSHIECKAA XHMHF 


Cc. Ff. MAMPAHOBCKHA, A. A. PAMH3HJIBBEPY, C. C. HOBHKOB u B. A. KJIMMOBA 


O BJIMAHHH OTPHLLATEJIBHbIX FPYNM HA IJIEKTPOXHMHYECKOE 
BOCCTAHOBJIEHHE CBA3M YFJIEPOA —TAJIOHA B OPFAHHYECKUX 
COEJMHEHWAX 


NOJIZPOFPA®HYECKOE MNOBEXEHHE FAJIOAQZHUTPOAJIKAHOB 


(ITpeecmaeaeno axademuxom A. H. Ppymkuneim 10 XI 1958) 


. 
| BpeseHve SJIeCKTPOOTPHIaTeIbHbIX TPylM B a-NosO*KeHHe K yrepoqHOMy 
aTOMy, CBA3AHHOMYy C aTOMOM Travlonya, OOeruaeT 3JIEKTPOXHMHYeCKOe BOC- 
cTaHOBJIeHHe CBA3H C — Hal, uTo cCka3biBaeTCH Ha CMe€LLCHHH NOTeHWMaa 
NOJIyBOJIHbI K MCHbUIHM KaTOJHbIM NOTeEHWHaslaM NPN NoAAporpaduyeckom Boc- 
CTaHOBJICEHHH 9TOH cBA3H. Tak, npu nepexoge oT CH,Br k CH.Bro, CHBrs 
4H flanee k CBry NOTeHWHad NOMYBOJIHbI, OTBEYAIOLLH BOCCTAHOBJIEHHIO NepBort 
ae C — Br, cmeulaetca, COOTBeTCTBeHHO, OT —1,6 k—1,44,—0,6 u 
_Aanee K —0,26B('). Benuunua CABura K NOJOXKUTEIbHEIM NOTeHUMaaM pH 
/BBeJCHHH KHCTOpOAcosepKallnxX Tpynn B a-nowoxKeHne K CBA3H C—Br 
| BO3pacTaeT B NoceqoBaTesIbHOCTH CHOH <CHO< COOH (?). 
| B HacTosmeh pa6ote uccmeqOBaocb BIMAHHe HUTPOrpynn B a-NosOKeHHH 
|Ha JICrKOCTb 3JIEKTPOXHMHYECKOFO BOCCTAHOBJICHHA CBA3H yrvlepoy — ra- 
| Joun. XOTA HHTporpynna caMa OUeHb JerKO BOCCTAHABJMBAaeTCA NOMApOrpa- 
-@uyeckH, e€ MpHcyTCTBHe, KaK MNOKa3bIBaeT OMNBIT, HaCTOMbKO OOsleruaeT 
| 9IEKTPOXHMHYeCKHH paspbIB cBa3H C — Hal, uTo Bona, OTBeualollan ee 
| BOCCTAHOBJICHHIO, MOABAeTCA flO BOJIHbI BOCCTAHOBJICHHA HUTporpynnp. 
Pa6ota npopeyeHa Ha perucTpupytoulem nousporpade LIA Sueprouep- 
_meta(*). C wenbio NMosyyeHHA HaHMeHee HCKAKCHHbIX — H3-3a HHEPWHH pe- 
/THCTpupytollel CHCTeMbl — KPHBbIX, CbeEMKa NONAPOrpaMM Beach MpH 3a- 
/MeJI€HHOH CKOpOCTH NOmApHsaluu 6e3 Aemn@upoBauusn. Jina yctpanenua 
} OCLLUANAWHH peruvcTpHpylolleH CHCTeEMbI, BbISBaHHbIX POCTOM HM IMajeHHeM 


t 
| PTYTHBIX Kanesb, NPHMeHAJICA KANWAP C MPHHYAHTEIbHBIM OTPbIBOM Kalle€JIb 
; 

i 


| pH nomouuH sonaTouKu (4). Ero xapakTepHCcTHKH OblIM TaKOBbI: m = 3,93 
»mr/cex, ¢ = 0,18 cex., m’h¢'s = 1,906 mr“ cex—'s, JIia Toro, uTOObI HMeTb 
) BO3MOXHOCTh CHUMATb NOMAPOrpaMMb! MPH NOTeHWHasax, Gomee MONORUTEMb- 
| HbIX, 4M MOTeHIMas HAaCbIIeHHOrO KaJIOM@JIbHOrO JJIEKTPOJa, B KayecTBe 
| dona caryxKus Oydepubii pacTBop, comepxamnt 0,1 N KeSO, u 0,1 N H2SO,. 
| [laa nopblueHHA pacTBOpHMOCTH HccseyeMbIx BeLecTB B OydepHbIii pacTBop 
| oOaBiasica sTHNOBbI cnupT (20% mo O6bemy). AHOJOM cay KH BEIHOCHOM 
| HaCbIILeHHbI cyabdaTHo-(K,SO,)-pTyTHbIH auekTpogx. Ero motentvas Obi 
\ Ha 0,4 B NONOMKUTebHee NOTCHMMAaa HaCbILeHHOrO KaJIOMeJIbHOrO SvIeEKTpOsa. 
| PacrBopbi OcBO60x%KLasHCb OT PacTBOPeHHOFO KUCOpOLa MpOLyBaHHeM aszoTa. 
)Tlopaqox pa6orTb ciemylouluii: B aueiKy 3aJIMBaJicA OMpeeneHHbIii OObeM 
| pacTBopa dona, uM Mocne yaneHHA KUHCMOpOa CHHMaJlaCb KpHBaA (oua. 


| Hasee B suelKy BBOAMJICA KaJIHOPpOBaHHOM MHNeTKOH UCXOQHbIM PaCcTBOp 
| W3y4¥aeMOro BeLLeCTBa, MIPHFOTOBJIeHHbId Ha TOM »%e OydepHOM pacTBope, U 
)mocie MpoyBKM a30TOM CHHMaJlaCcb MOAporpaMMa Ha TOW 2%e AMarpamme, 
| Ha KOTOPOH paHee Oblla CHATA KPHBasa (OHA. SaTeM B AYeHKY BBOAMJICA Kall nul- 
| JAP BCNOMOFaTeNbHOPO HACHILLEHHOFO KaJOMeJIbHOFO S/eKTPOMa C Cy baTHbIM 
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MOCTHKOM HM Tlocle yCTaHOBJIeHHA OT PyKH peoxopsa MpHOopa Ha 3HaAYeHHA 
oTBeyalOlMe TMOXbeMy MOAPOrpaMMbl, MOTCHIHOMETPHYeCKH ONpefemsiCA 
NOTeHIMal KalleibHOrO 3/IeKTPOa B HECKOJIbKHX TOUKAX MOMbeMAa BOVIHbI, 
TlosyueHHbIe TAKUM OOPa30M JaHHbIe UCMOMb3OBaIIUCh JIA MOCTPOCHHA rpa: 
(UKOB COOTBETCTBHA MeX%KAy MOKasaHHAMM UWKaJIbl peoxopfa mpHoOopa a i 
aOcluccoli .MarpaMMbl) HW MOTeHIMaJIOM KaMleJIbHOFO 3/IeEKTPOa OTHOCHTEJIbHG 
HaCbILLeCHHOrO KaJIOMeIbHOFO 3ueKTpoda. TpadpukuW COOTBeETCTBHA CTPOHJIHCE! 
JIA KaxKOH BOJHbI OTACIbHO, YTO MO3BOJANO 3MMMHMPOBaTb OWHOKH, po 
HCXOMAMHe W3-3a CABHra J[MarpaMMHOHM JICHTbI H HETOUHOTO COBMaeHHA M0) 
TeHILHaIOB Havasla OoTCYUeTa, a Tak*Ke OMHYeCKOrO NaleHHA HallpxAKeHHA EF 
auelke. B cjlyuae BeUleCTB, ObICTPO THUAPOJIH3YIOULMXCA B BOJHOM PacTBOpe? 
TaKUX, HallpHMep, KaK HOMHUTPOcopM, B AuelkKy C pacTBOpom (bona ObIcTpC 
BHOCHJICA OMPeWeeHHbIM OObEM CBeXKEMPHTOTOBJICHHOrO MCXOJHOTO PacTBOPe 
BeleCTBA, H BCE 3a STHM HEMeVJICHHO CHUMavlacb NOAporpamMa. BewexcTBue 
llaJleHHA BbICOTbI BOJIHbI CO BPeMCHeM, JIA TaKHX BelleCTB MOTEHILHOMeTPH 
YeCKHii KOHTPOJb MOTeHIMaIOB OTLCIbHBIX TOUCK BOJIHbI MpOBeseH ObITb HE 
mor. SHayeHua £1), OYYeHHIe WIA 9THX CyYaeB MO OTHOLMIEHHIO K CyJbiat 
HOMY 9JICEKTPOLy, HeEMOcpeACTBEHHO MepeCuHTHIBaIHCb Ha HaCbILLeHHbIM Kado: 
M@JIbHbIH 3JIeKTpOA (MompaBKa Ha -++0,40 B). / 

CpaBHeHHe NOIAporpaMM TaJIOMMMPOBaHHbIX HATPOCOeAMHeHHH C BOJIHaMI 
aHaJIOPHYHbIX HHTPOMpOAyKTOB, He COMep»xallHX Tasona, MOKasblBaeT, UTE 
MepBah BOJIHa HATPOrasOualKaHOB OTBeYaeT BOCCTAHOBJICHHIO CBA3H C — 
Hal. JlokasaTebcTBOM 3TOMY MOXKeT CYKUTb Take (bakKT He3aBHCHMOCT! 
Fy), nepBol BoHbI OT pH pactTBopa, 4TO ABACTCA XaPpaKTepHOH OCOOeCHHOCTh 
BOJIH PaclienIeHHA CBA3H yrmepox — ramon. Bropaa BowHa, OTBeYalOlla 
BOCCTAHOBJICHHIO HUTporpynMbl, c poctrom pH pacrBopa cyBuraetTca K OTP 
IaTeJIbHBIM MOTeHWMasaM. M3 Toro dbakTa, 4YTO BOCCTAHOBJIeHHe HATPocoel 
HeHHH B KHCIOH cpeye MpoTeKaeT JO COOTBETCTBYIOULUX PHAPOKCHJIaMHHOB 
yuacTHeM YeTHIPeX 3JIEKTPOHOB, a BbICOTa BTOPOH BOJIHb] MOHOHUTPOraJIOn 
aJIKaHOB BBOe BbIle NepBok BOJIHbI, CueqyeT, YTO BOJIHE pacwlenJeHu 
C — Hal-cBa3u oTBeyaloT [Ba 3JIEKTPOHa, KaK HM B Cy4ae BOCCTaHOBJICHM 
Jpyrux YraslOMAOMpOusBORHbIX. 

OnbirHble aHHble, OTBeUaIOlHe BOCCTaHOBeHHIO C — Hal-cBa3su usyye 
HbIX BeeCTB, IpHBezeHbI B Tad. 1. [locmeqyroulMe BOJIHbI OTHOCATCHA K BO 
CTaHOBJICHHIO HUTPOrpynlbl; HX XapaKkTepHCTHKH 3]eCb He MPHBOAATCS 


T a6 3 Bia oe 


XapakTepHcTHKU BOJIHbI BOCCTAHOBJICHHA CBA3H yrvlepo — raJlouy 
B TaJIOHMHHTPOaJIKaHax 


@opmMyvia BemectBa Ply al si a! Ng @opMyuia BemjectBa Pie i 5 a Ng 
CH2CINO, —Q,52 OF C2HsCBr(NO2)s +0,25 0,78 
CHsBrNO2 +0,06 0,64 (NOz)3CCl +0, 24 0,74 
CHsCCl(NOz)2 —0,03 1,20 (NO2)sCBr +0, 36 O02 
CHsCBr(NOz)2 +0, 28 0,65 (NO2)3CJ +0,42 0,54 
CsHsCCl(NOx)2 =0n08 1,26 


CuelyeT OTMETHTb, 4TO B CJIyYae HEOOPaTHMBbIX TMIPOMeCccOB, KaKOBbIM A} 
JIA€TCA W SJIEKTPOXHMHYCCKOe BOCCTAHOBJICHHE CBAZH yruepok—raslony, nore? 
WHall MOYBOMHbI ABJIACTCH JIMIIb MpHOIH3HTeIbHBIM KPHTepHeM JerKocl 
BoccTaHoBseHua C — Hal-cpasu. JlelicrBpuTrembHo, Ha Fs), HeoOpaTuMbIX BO 
MOMMMO (PakTOPa CKOPOCTH PaCUIeNJICHHA CBA3H OKAa3bIBaIOT TaKXKe BIIMAHI 
XapakTePHCTHKM S/eKTPOfa, alcopOupyeMocTb UCXOAHBIX NH ToOsgsyuaemE 
BeIECTB Ha MOBEPXHOCTH 3eKTpOa (°,°) H, KPOMe Toro, BeHUMHA ang— mp) 
H3BeeCHHe YACa SJIEKTPOHOB, YUaCTBYIOWMX B MOTeHWMalonmpesensioue 
cTaqHuu Npowecca, Ha KospulNeHT Nepenoca (*). B mpesemax ofHOro u Toro x 
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THNa COCIMHeHHH PasHHy B SHEPrMAX aCOPpOMHH HCXOAHBIX BeLLecTB H M10- 
JIy4aeMBIX W3 HUX NPOAYKTOB MPHOJIMKeHHO MOMKHO CUNTATh MOUTH OLMHAKO- 
BOH, TaK YTO COXPaHAA HCH3MCHHBIMM XAaPAKTePHCTHKH 93/eKTPOMa HU yCOBUA 
ombita, a Takxe MpeneOperan BIMAHHeM Ha Fy, U3MeHeEHMi ang, MOXKHO 10 
BeJIMYMHaM Fy), KaK YK yKa3bIBaJIOCb BbIIMe, KAUCCTBEHHO CYAUTb 06 OTHO- 
CHTCIbHOH JICPKOCTH BOCCTAHOBJICHHA CBA3H y  BelllecTB-lpeqcTaBHTeneli 
OAHOrO H TOTO Ke THMa coeqMHeHHii. 

Kak BHHO M3 ComocTaBJIeHHA WaHHbIX TaO. 1 c BeMMYMHAMM NOTeHMATOB 
MOJyBOJH TaviOHAHBIX aJIKMIOB (HampuHmep, Aaa CH3Br u C,H;Br Bape 
~1,6 B (')), Hamwune HUTPOrpynnb B &-NOMOKeHUM 3HAUMTeENbHO OGmeruaerT 


-BOCCTAHOBJICHHE CBA3H yIlepO-rasou_, IPpHyeM BAMAHHe HUTPOrpynn Bospac- 
'TaeT C yBeIHYeHHeM UX yNCa. Tak, B psy Opomugzos Mpu Mepexoge oT 6pom- 
-HHTpOMeTaHa K OpOMTPHHUTpOMeTaHy MOTeHUMasl MOMYBOMHEI CABHraeTca 


— 


i 


c +-0,06 qo +-0,36, T. e. usMeHsteTca Ha 0,30 B. AdanormuHad KapTuHa Ha6st0- 
AaeTcH B PAY XJOPHLOB, NIPMYeM 3eCb PpasMUnHe MEXKLY MepBEIM H TOcTeL- 
HMM WIeHaMH Psa MocTuraer ele OombuieH BernunH! (0,76 B). 

Kak MH cCjieqOBaslO OXKUaTb, OPOMUAbI BOCCTAHABMBAIOTCA erue, ueM co- 
OTBETCTBYION[Me XJIOPHAbI. OTO OCOOeCHHO HarIAQHO MOXKHO MpocaequTh Ha 
TpHMepaX MOHOHHTpocoequHeHuH. Tak, pa3Muve B NOTeHWMamax MOyBOAH 
AIA XOP- M OPOMHHTPOMeTaHa cocTaBsAeT 0,58 B, a WIA XsOp- H OpOMHUTPO- 
9TaHa 0,31 B. [lo Mepe HakonueHHuA YMCA HATPOrpynn pasHHita B MoTeHNa- 
aX NOJYBONH Mexy XJOpHyaMu uM OpoMuyamMu yMeHbIlaeTCa, YTO CBA3aHO 
co BCe BO3pPacTalolgen JIEPKOCTbIO BOCCTAHOBJICHHA XJIOPHAOB NOX BAMAHHMeM 
HuTporpynn. 

M3 HoHOR Obl UCCIeAOBAH JIMUIb HOATPHHUTPOMeTaH. DTo coemuHeHHe 
oO/laqaeT HavOoee NOMOXRKUTEMIbHLIM NOTCHIHAJIOM MOJTYBOJIHbI 10 CpaBHeHUIO 
C APyrMMM BelIeCTBaMH, H3yYCHHbIMM B HacToaleli paodore. 

B ta6s. | NpuBeleHbl TakxKe 3HaYeCHHA a’fNg, NOMYYCHHbIe U3 BeJHYMH Ha- 
KJOHA JOrapHpMuYeCKUX PpaPHKOB BOJIH H3YYeCHHHIX BeILECTB. OTH BeJIMYMHDb! 
(mpaBla, He3HavHTeJIbHO) OTH4YAIOTCA OT MCTHHHbIX dfMg, HAXOAMMbIX Ha M10- 
KOalemca (He Kallalollem) g3eKTpoye (%,%). 

BecbMa HHTepeCHbIM ABJIAeCTCH (hakT H3MCHCHHA 3STHX BeNHUHH B PAY 
BELILeECTB, Y KOTOPbIX, OU€CBHHO, MCHACTCA NOJAPHOCTb CBA3H C — Hal. Tak, mpu 
mepexoyle OT XJIOPMOHOHHTPONPOH3BOAHBIX K JHHATPOXJOpalKaHaM 3HadeHHe 
aq YBEJIMYUMBaeTCA BABOe, ATIPH Mepexose K IPOH3BOAHOMY TPHHUTpOMeTaHa 
CHOBa yMeHbIUlaeTCA. OTO MOXKHO OODACHHTH TEM, UTO y XJIOPAMHUTPOAaKAaHOB, 
/BCJIEACTBHe BBICOKOH 3/IeKTpooTpuiaTembHOocTH NO,-rpynnbl, cBa3b C — Cl 
'CTAHOBUTCA MeHee NOAPHOH, HU B NOTeEHWMaTONpeeAIOWeH CTaMH yuacTByeT 


He OJ\MH 3JIeEKTPOH, KaK 9TO HMeeT MeCTO, HallpHMep, y rawouamKaHos (°,'°), 


| 
' 


a mapa. B cayyae XJOPTpHHHTpoMeTaHa TPHHHTPOMeTHJbHaA rpynna, Mo- 


BUJMMOMYy, ABIAeETCA Ooee SIICKTPOOTPHUaTeIbHOH, eM XJIOP, TaK U4TO B 
9TOM CJIyu¥ae Mg CHOBa PaBHO e/\HMHHLe. 


B pay UponsBoqHbIx OpoMa HHTPOaIKHJIbHad Tpyia, BepOATHO, CTaHO- 
BUTCA OTPUIaTeIbHee OpoMa y2Ke€ B MOHOHHTPOMPOUSBOAHBIX, NosTOMy BCe 


t OPOMHUTPONPONSBOMHHIe, HCCeLOBAaHHbIe B WaHHOM paOoTe, MMEIOT fg = |. 


Bausanue CTPOeCHHA BeWeCTB Ha Gfq HX BOMH ABIIACTCA TIpeAMeTOM JlaJlb- 


} HeHulero H3y4eHHA. 


VUuctutyT opranwuecko XHMHH Tloctynusio 
um. H. JI. 3enuucKoro 10 XI 1958 
Axayemuu HaykK CCCP 
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Jloxnzagmn Aragemun nayrx CCCP 
1959. Tom 125, Ne 2 


PHBHYTECKAA XHMHA | 


Bb. A. MOBUAH u H. A. ASbIKOBHY 


OB H3BUPATEJIBHOM TIPOHHKHOBEHMH PACTBOPEHHBIX 
QJIEMEHTOB HW3 DKHAKOM @ASbI B TPELMMHY 


(IIpedcmasaeno axademuxom A. A. Bousapom 7 XII 1958) 


B psye uccieqoBaHHii yCTaHOBJIeHbl OCHOBHbI€ 3aKOHOMePHOCTH OOpaso-> 
BaHHA «POpAYHX» TPelllMH B CMviaBaxX HM MOKa3aHa BO3MOXHOCTb HX «3aJIeuH-. 
BaHA» MAaTOUHOH XKHAKOCTLIO, OOOFallleHHOH PaCTBOPeHHbIMH 93JIeMeHTAaMH | 
(C,°) mM ap.). | 

B mpyrux padoTax MpuBefeHbl pesybTaTbl Bu3yaJIbHOrO HaOONeHHs 
3aJICUHBaHHA TpelllHH (°), a Take MPHMepbl ABHXKeHHA oOorallleHHoni MaTOU- 
HOH 2KHJKOCTH NO KaMHJJISpHbIM KaHaJlaM B 3aTBePfeBlUeH UaCTH CJHTKA, 
NpHBOLAUerO B UTOre K OOpa3z0BaHHIO pHa WedekTos (* %). 1 

OHMM H3 aBTOPOB OBWIO yCTAHOBJICHO, UTO KOHICHTPallHA PaCTBOPeHHbIXy 
9JICEMeHTOB B KalIHJJIAPaX MOKET 3HAYHTEJIbHO IIpeBbILIaTb HX KOHILCHTPallHbll) 

B OObEMHOH 2%KHAKON base Kak IPH PaBHOBeCHOM cy-4 
3 IL€CTBOBAHUH TBEPAbIX MH KUAKUX (a3, Tak MH pH Hey 
A PABHOBeCHBIX Tpolleccax 3aTBepeBaHHa (*). 
\ | Hactosujan padota mpopeseHa Cc eJbio os 


| 
| 
a 


eal 


CpeACTBeHHOrO OMpesevIeHHA KOHUeCHTpallun o6ora 
U€HHOH *HAKOCTH, NPOHHKAaIOleH B TPellWHy, BOS 

ie HHKWY!O Ha Mexkda3HOH rpaHulle paszyema. 
OnbITbI NpOH3SBOAHINCb Ha ClwIaBax aJIOMHHUH — 


J\MaMeTpoM 35 MM, MOMeLICHHOM B TepMocTaT, pac- 
MaBACA UCCeELyYeMbIH ciaB. Temnepatypa ycTa+ 
HaBJIMBalacb Ha 5—10° Bplue comusyca. Cpepxy Hs 
THreJIb MOMELMLaICA COpaszell UHCTOTO aJIIOMHHUA Ce. 
yeHuemM 4x6 MM, TaKHM OOpa30M, 4TOOLI OHA 
erO CTOPOHa KOHTAKTHPOBaJla C NOBeEPXHOCTHIO RUAKOLO ciaBa. Cella bHbIW 
H3OrHYTbIM JIaHILeTOM, MOPpy2Xe€HHbIM B CIlaB, MPOH3BOWacb OUNCTKA 
KOHTAKTHPylOuleH MOBeEPXHOCTH OOpasila AIA yavleHHA OKHCHBIX MIeHOK ¥ 
yCTaHOBJICHHA NOJIHOTO CMauHBaHHA %HAKHM cnwiaBom. IIpH nomomu myan- 
cOHa OOpasell MsrHOaJICA H B HEM NOABJANACh CCPHA MOBEPXHOCTHHIX HalpbI4 
BoB. Jna oOerueHuaA UX BOSHAKHOBCHHA Ha NOBEPXHOCTH OOpasila mpexBa- 
PHTeJIbHO HAHOCHJIOCh HeCKOJIbKO NonepeuHbIX WapanuH. Tlocue storo B TH4 
reJib HalpaBIANaCbh CTPyA BOLI UH CiwaB 3aTBepyeBan. I]poqomKuTenbHocTH 
OMmbITa COCTaB/IAIa He OoMee ORHOM MHHYTHI. 

M3 nojyyeHHoro KOMOHHUpOBaHHOrO OOpasila IpHroToBAAICA mau Das 
MeTaJMOrpapuyeckuX UccieqOBaHuli M WacCTHHKa AIA MUKPOpentreHorpa+ 
(buueckoro aHawu3a. | 

Bobi TIpHMeHeH MeTO, aOcopOuHOHHOM KayecTBeHHOn (8) H KOJMUeCTBEHHOS! 
MUKPOpeHTreHOrpapun. CyMHOCTb KOJIMYCCTBEHHOH MUKPOpeHTrenorpadbuny 
3aKJOUaeTCA B OJHOBPCMCHHOM MHKPONPOCBeyMBaHHH Ha Me/KOSePHUCTYIC 
nuleHKy Hccieyemoro OOpasiva (MIacTHHKH) HM sTamOHa. Tocnenyioulee poro}) 
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Puce 1. / — xnyKui cnas, 
2 — aJIOMMHMeBbIn §=OOpa- 
3ell, 3 — TlyaHCcoH 


MCTPHPOBaHHe MUKPOPeHTreHOrpaMM NOSBOIAeT ONPeMeIUTh XHMHUeCKHE 
cocTaB AaHHOro MUkKpoyuacTKa. TOuHOCTh MeTONa KOMUeCTBEHHOL MHKPo- 
peutreHorpaduu -+- 10 — 15% or u3mepsemol BennuMHEt. 

Muxkpopentrenorpaduueckne uccnenoBaHna YKa3aHHbIX OOpPaslloB MOKa- 
SavIH, NTO B TpeliHHe Cofepr%KaHHe MEM H WHHKAa 3HaUNTEIbHO BbIUe 10 Cpap- 
HeHHIO C HX CpeHHM COjlep%KaHHeEM B COOTBETCTBYIOILHX CiviaBax. 

Mukpopentrenorpamma oOpasila c Tpemmnunoii, NOYYeHHaA B H3JIyYeHHH 
*Kelesa (OKENC3HBI AHO, PeHTTeHOBCKOIi TpyOKH), IpuBeqeHa Ha puc. 2 
(Ha BKJI. kK cTp. 341). 

Pe3yJIbTaTbl KOJIMYCCTBEHHOI MHKPOpeHTreHorpadun MpecTaBJieHbl B 
Tao. 1. (B nocnequel rpacbe JaHbl MHHUMAJIbHbIe H MAKCHMaJIbHbIe KOHILeH- 
TPpaluu MeqH WU WHHKa, COOTBETCTBCHHO 
NOJIYYCHHbIe MPH aHau3e 5 O6pasos.) Ta6nunua 1 

Kak culeqyet 43 Ta61. 1, comep2Kanue 


MeAM B TpellWHax, KOHTAaKTHPOBAaBLIHX Cpem.conepx. | Coe cy 
C %HAKMMH civaBaMu aJIOMHHuH — eae Cun ZnB Pee 
cnvlaBax, 
MeJb C cOJepxKaHHem 2—9 u 7,8% me- Bec. % UHHaX, Bec. % 
MH COOTBETCTBEHHO, PaBHO MpuMepHO 
SBTEKTHYCCKOH KOHILeHTpPallHH. : 

OQTO XOpoulo cormacyercs Cc pesysb- Al — Cu fe Fai 
TaTaMH MeTaJINOrpaduyeckoro aHasin3a. 260 627 
Cras, 3anoHAIOULNit TpelMHy, HMeeT 

- SBTeEKTHYeCKylO CTpykKTypy (puc. 3, Ha Al— Zn 4,9 ast 
BK. K cTp. 341). hoe ae 


Heo6xoquMO OTMETHTH, YTO TO Me- 
pe yBeMYeHHA cOmepxKaHHA MeAM H WHHKa B COOTBETCTBYIOULMX ClaBax 
YMeHbIUaeTCH CKJIOHHOCTb K NOBEPXHOCTHBIM HafpbiBaM. ! 
: Tak, Hampumep, Ip KOHTaKTHPOBaHHH OOpasila CO CMIaBOM aJIIOMHHH — 
‘Meb, COxepxKamumM 26% Me, OYCHb TPyHO BbI3BaTb MOBEPXHOCTHY!O Tpe- 
muHYy. OOpaser 3arnu6aeTca mpumMepHo Ha 180°. TpeuuHy yanocb nNowy4uHTb 
-TOJIbKO JIMIIb IyTeM HaHeceHHsA TlyOoKoro OcTporo Hajpesa. 
' H36upatesbHOe MpOHHKHOBeHHe PaCTBOPeHHbIX 3QJIEMCHTOB B_ TPellHHy 
/MO?KHO OODACHHTb CTPeCMJICHHEM K YCTAHOBJICHMIO PaBHOBeCHA MexK Ly (:hasaMu. 
ConocraBJIAA KOHIWCHTPpallHH KOMIMOHEHTOB B 3aJICYCHHbIX TPellMHax 
¢ BO3MOXKHBbIMH COCTaBaMH 2KUKOM (:ba3bl NO AMarpaMMaM COCTOAHMA aJIOMH- 
HHH — Meb H aJsIIOMHHHM — WHHK (°), MOXHO 3aKJIIOUNTb, YTO COJepxKaHne 
|MeJH VW WHHKa B TPellMHaX, B Upesesax OWIMOOK OMNbiTa, OTBEYaeT KOHILEHTPa- 
ILHAM, OMpeeeHHbIM 0 JMKBHYCy yKa3aHHbIxX (MarpaMo. 
|  Hexoropoe oTKIOHeHHe KOHI[CHTPalWH OT PaBHOBeCHOrO 3HaveHHA, Ha- 
| Out10aemoe B CMllaBe aJIOMHHHi — Mefb (2,9% Meu) H ClvaBaxX aJIIOMH- 
| HAH — WMHK, KOTOPOe yCTOHYHBO NOBTOPAeTCA IPH MHOFOKPaTHOM mpopeje- 
| HHU OMbITOB, MOXKHO OODACHHTH HIM HeETOUHBIM 3HAHHeEM HCTHHHOLO MOJ0*Ke- 
[HHA KPMBOH MHKBUYCa STHX CMIaBOB, HIM OCOOCHHOCTAMM KOHIEHTPallHi 
'B y3KHX KalMJJIAPHbIX KaHalax (‘). 


Tlocrynusio 
Vuctutyt snextpocsapku um. E. O. Tartona 
Axajemun HaykK CCCP 2 XJI1.1958 


I LATHPOBAHHAS JIMTEPATYPA 


TAS AC ED TOMER an a Ore AG Gaba m eMpEC Kian, he Ga ee apnt oy ae hess 
4 Bc MU. HU. HosuK os, Mss. ; sae : 
ie K BUiaee, OF OU an Mrho BicidOlnor Lise. ARG COCR) OT Hou Ne 5:(1980. 
4 10. A 

{ 


, 1948. *& B. M. Faraes, COopu. CTaJIb HOH 
dics Sel a rhe aban es TeopeTuuecKHe OCHOBbI JIMTeHHOTO MpOH3BOMCTBa, 
7 B ‘A Mosua nw,  V3p. AH CCCP, OTH, Ne 4 (1958). § B. A. Mos.sa nu, 
San. ma6., Ne 7 (1956). ® Metals Handbook, Am. Soc. Met., 1948. 
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Jloknxayo Akagemun nayk CCCP 
1959. Tom 125, Ne 2 | 


PH3SHYECKAA XHMH 


B. K. HPOXOPEHKO, O. 4. CAMOHJIOB u H. 3. PHLEP 


OB ACHMMETPHH PACNPEXEJIEHHA KOOPAMHAUWMOHHOrLO YHCJIAY 
MOJIEKYJI B BOWE | 


(IIpedemasaexno axademuxom H. H. Yepraeeoim 10 XIT 1958) 


isyuenne KOOPAMHAIMOHHBIX UHCe YaCTHIL 2WHAKOCTeH MPHBOLUT F 
3afaue 00 onpeseeHuu YENI pacnpejeeHHd BeposTHOCTeH w(Z) Koop) 
JMHAMMOHHDIX 4uCen z (z = 0,1, 2,...) B KOHKPeTHBIX muAKOCTAX, Ecuu Oo} 
IIyCTHTb, TO 3TO pacnpeeseHue ene WIM JOCTaTOUHO OJIM3KO K HeMy/ 


TO Avi TlocTpoeHus w(z) MoctaTouHO 3HaTb zu (Az)®, Kak Opimo nmoKa3aHif 
(1,?), 9TH BEIMUMHEI MOFyT OBITS BLIVHCJCHbI AIA JIOOOM 2HAKOCTH IPH Hal 
YH COOTBETCTBYIONINX PeHTTeHorpaPuyecKHX J\aHHbIX. OKa3aJlOCb, umd 


(Az)? Bceryqa CPaBHHTeJIbHO BeJIHKO. 

OjHako culeqyeT ORKULaTb, YTO B WEMCTBUTEJIbHOCTH Pacnpesesenne w(Z 
He CTOJIb CHMMETPHUHO, KaK rayCccOBO. ITO OGCTOATeEbCTBO MOMKET OKAZATbC 
CyUIeCTBeHHbIM JIA MWOHHMaHHA MMUKPOCTPyKTypbl wuAKOcTeH. Moxn 
IyMaTb, 4YTO Y XKWAKOCTeH, CpaBHHTeJIbHO MJIOTHO yMaKOBaHHbIX, MOJ2KHHE 
mpeo6sakatb *IyKTyawHH KOOPAMHAWHOHHOTO uNCJIa B CTOPOHY ero yMeHEy 
IIe€HUA, a Y KUAKOCTeM C MaJIOH MJIOTHOCTbIO yNaKOBKM MOJIeKyJI — B CTOPOR 
ero YyBeJIHYeHHA. 

Oco6pblli HHTepec MpeAcTaBAeT Cyual BOAbI, CTPyYKTYpa KOTOPOH ABI AeTE 
OAHOH W3 CaMbIX «axKypHbIX». B HacTosllee BpeMA MocTaTOUHO HaexK 
YCTaHOBJIeHO, UTO B BOE B CMbICe OMKHEH YNOPANOUCHHOCTH B OCHOBHO) 
COXpaHAeTCA CTpykKTypa Jibda (*). [Ipu sToM TeTpaaaqpuyeckad CeTKa, COOTBE 
CTBYIOUadA YETBEPHOH KOOPAMHALHU MOJIeKYJ, OOalaeT B BOJe 3HAUHTEJIbHO! 
YCTOHYMBOCTHIO: 10 peHTreHOrpaduyecKHM JaHHbIM cpelHee KOOPAMHAlLMOHp 
HOe UHCIO MpH U3MeHeHHM TemMepatypbl oT 1,5 Wo 83° usmMeHaeTCA Beer 
oT 4,4 fo 4,9 (*). PacnosomxeHne MOJIeKYyJ, cBolicTBeHHoe JIblly, TAaKOBO, 4TO | 
CTPYKType MHOFO NycTOT, Pa3MePbI KOTOPLIX MPeBOCXOJAT PasMePbI MOeKy.A 
SIcHO, UTO MOJIEKYJIbI BOAbI MPH CBOeCM TeNJIOBOM JBHXKeHHH He MOFyT 1 
nonayaTb B COCeJHHe MyCTOTH CTPpyKTypbl*. QHepreTuyeckH MOJIeKYJIbI, Td 
NaBlluMe B MYCTOTHI, H€ 9KBHBAaJICHTHLI MOJIeKyJlaM, HaxOJAUluMca B yaa 
pellleTKH: OHH B OOJIbIIeH Mepe CBOOOHDHI OT BOAOPOAHbIX CBAZeH C OM KAW 
MH MOJIeKyJIaMu Bop (*,°). OWHaKO culeqyeT yuecTb mpelcraBsenne O ru6Koc 
BOJOPOMHHIX CBAZCH B BOLE, BBeeHHOe [lonom (*). Cormacuo Ilonay ynaorue 
HHE MOXKET MPOHCXOANTb 6e3 pa3pbIBa BOJOPORHHIX cBxAsel. IIpenctraBieHHe 
© YaCTHYHOM 3alOJIHEHHM MOJIeKyJIaMH BOIbI IyCTOT TeTpasqpH4yeckol cTpyl 
TYPbI, BBeeHHOE B (*), OKasaJIOCb OUCH MOME3HbIM [WIA NOHMMAHHA aHOMaJI 
CBOHCTB BogbI** (*,°). Oro 3alomHeHHe MyCTOT, MO-BHAMMOMY, ABJIACTCA MeX4 
HH3MOM BO3HHKHOBCHHA BTOPOH (mJIOTHO ylakOBaHHOM) CTpyKTypbl B ABy3 
CTPYKTYPHOH MOJeM BOA, Mpeqox*KeHHOH Xossom (°,°). Ho TP aHC/ AMON? 
Hoe JBUXKeHHe MOJIEKYJI 10 MyCTOTaM TeTpasqpHyecKOH CeTKH JOJDKHO np} 


: vege ocTaBlaAcd NOCIe yxoa MOJeKYJIbI 3 y3ula, CpaBHUTeIbHO ObICTpO «3ameu 
BaeTCA» (° 


* 
* Yoxxe ormeuasocb (3), To samoHeHMe NycTOT 2axKe B TOM culyyae, CCIM Mocue yue uN 
H3 y3Jla PeWICTKH MOJICKYJIbl OCTaCTCA «He3aIeueHHaA» J[bIPKa, BEAeT K yBeIMYeHHIO cpenHetl 
KOOPAHHAWHOHHOTO YHC/a. 
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BOMMTh K @JyKTYaWMAM KOOPAMHAILMOHHOTO YuCa MOeKyA B CTOpoHYy ero 
YBeJIMUeHHA. 


Tlepetiqjem kK KOJIM4eCTBeHHOMY onpeyeneHHIo acumMMeTpuu (bulykTy aun 


KOOPAMHAaMOHHBIX UnCe. Byem cuuTaTb BeIMUHHEI Zu (Az)? yxKe H3BECTHEIMH 
(*,”). Torta sak wu pumMepHad BenM4yMHa acuMMeTpuN pacpeseneHnaA w( 2) 


OnpeeIAeTCA SHAKOM H BesMYNHOU (Az)>. Cryuat (Az)? <0 coorsercrByer 
mpeod.1aanuto cblykTyaluli B CTOPOHY YMeHbINeHHA KOOPAHHAMMOHHBIX 


yucel, ciyuaH (Az)* > 0 — npeoOs1aqanu PlyKTyalnii B CTOpoHy yBeamuenus 
KOOPAMHAIMOHHBIX UNCe. JIA TOuHOrO pacueta (Az)? HeOOXOMUMO 3HaTb 
WeTBEPTHY!O KOppeATHBHY!O PyHKUMIO F,(g, gq’, g", q”) YacTH wxUuLKOCTH (2°), 
B TO BP€MA Kak M3 PeCHTTeHOrpaPHuyeCKUX MaHHbIX MOXKHO OMPeLeIHTb TOMbKO 
OuHapHyto cbyuKkiuio F.(q,q’'). ostomy orkaxkemca OT TOYHOTO pacueTa H 3a- 


MeHHM TovcKH (Az)* mouckamu (AN)*—cpequero KyOuyecKoro OTKIOHe- 
HMA UHMCIla YACTHIL OT CBOErO CpeAHerO 3HAYCHHA B HEKOTOPOM MPOH3BOJIbHO 
PaciOJIOKeHHOM OObeEMe XKUAKOCTH, PaBHOBeJIMKOM OObeMy, 3aHHMaeMOMY 
BbIOPaHHOH uacTulleli XHAKOCTH M ee MepBOli KOOPANHANMOHHON chepol. 
Moxxo mpeqnOaraTb, YTO Taka 34Me€Ha HE BHOCHT CYIIeCTBCHHbIX HCKaKe- 
HHH B 3ayauy. 

B TakoM cylyyae JIerkO BHJeTb, YTO, KaK MpaBHJO, “JOMKHO OKa3bIBaTbCA 


(AN)? <0. JlelicrpurenbHo, Aa OleHKH 3HaKa VM BeHUMHDI (AN)? MoxKHO 
IIPHOW2KeHHO BOCTIIOJIb3O0BaTbCA H3BECTHOM MOsyTepMOJMHAaMHYeCKOM TeOpHeli 
Q@ykTyalui, OCHOBaHHOM Ha npHHuune Bospumaua ("). Ho nockombKy peub 
WJeT O CPaBHHTeJIbHO OUCH MaJIbIX OOBeMaX M UNCIaX ACTH, TO IPH pas- 
JIO*KECHHH TepMOJMHAMHYECKOLO NOTeHWMaJa B PAX NO crelleHam OTKJOHeHHA Av 
HajlO, KpOMe KBajipaTHYHbIxX YieHoB (Av)?, yuecTbh Take H Oouee cTapluine 
/UJIeHEI. Torga paciipeyesenue dtyKTyaluh oO6beMa WIM “NCyIa YaCTHIL OKaxKeT- 
cA yxe He TayCcOBbIM, HM 3HaK aCHMMeTPHH pacmpejesenua cblykTyauM oMpe- 
qemmtca Koadpuiventom mpu (Av)? B pa3lo%*xeHHH TepMO,MHaMMyeCKOrO NO- 
TeHIMawia, T. e. 3HakOM (0%p/dv?)r (OoqOOHO TOMY Kak Ip OrpaHHueHHM wie- 
Hamu nropayka (Av)? dayKrTyalivu onpefensotca Bemmuunon (Op/dv)r). Ho ana 
BCeX 2Ku{KocTeli (0?p/dv?)r > 0, uTO NpuBOAUT, KaK Jerko loKa3aTb, K (AN)F<0. 
IIprpeyenHoe paccy2x enue Oblwio Obl BIOWHeE CTporHuM JIA OObeEMOB CO CpaB- 


HHTebHO Gombuium N. Jina mOTHO yakOBaHHbIX 2KUKOCTei BHYTpH NepBort 
KOOpyuHaltMoHHOK ccbeppl N = z+1~10, qua Bogst N~5. [lostomy sBompoc 
6e3ycOBHO TpeOyeT JOMONHNTebHOrO OOcyXeHHA, a B CJTyYAe BOJbI MOMKHO 
OMKUaTb MaKe MPOTHBOMOJIOMKHbIX Pe3YJIbTATOB. 


O6patumcs kK cTporoli cTaTucTHyecKol oueHke (AN)*. Merojamu, pasBu- 
TbIMU B (2°), BesMUHHa 


(AN)? = N?—3N N? +2 N38 (1) 
MOXKeT ObITb OLCHeHa C TMOMOLILbIO BbIpParxKeHHl 
as 4 hi 
N = —\Fiig)aq, 2) 
Noe ea ) dq dq’ 3) 
N?= N+ —\\Foq, g) dq dq’, ( 


4 
OF 


NF = —2N + 3N? +, \\\ Fea, a’, 4") dqdq' dq", (4) 
rye v—cpenuuii o6bem na uacrnuy B »*uHAKocTH, F,(q), F2(q, 9) u 
F;(q, 9’, q”) — COOTBeTCTBeHHO, yHapHad, OMHapHad MH TepHapHad KOppeJIATHB- 
Hble (PYHKUMM YaCTHI, B XHAKOCTH, MHTerpHpoBaHve MO KaxKJOMy q BeseTCH 
B Iipeleax paccmaTpHBaemoro oOpema. Eca BplOpaTb oObeM B Bue edpeppt 
uM nogctasuTh B (2) — (4) Fi (q) =1, Fog V)=slg—W1) ¥ Fs 95 7) = 
= g(\q—d )e(lg—9' |) (1d — 9" |) (cynepnosuiuonnoe mpu6smmrxKeHHe), TO 
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BCe HHTerpasibl MOryT ObITb MOACUMTAHbI, CCIM BOCNOMb3OBaTbCA PYHKIUMeEH pay 
[MabHOrO pacnipeyeenuA actu g(r), HaliqeHHOH M3 peHTreHorpaduyeckH) 


qaHHbix. Hexoropoe JOMouHUTebHOe YIPOUeHHe MOXKeT ObITb JOCTHTHYTO, CWI} 
3aMeTHTb, UTO TpHOvIM2xKeHHO 


\W\F 3 (9, 7» 9") dq dq'dq” ~\\\e (19-9 ye (la—a"|) g(\q’—4" |) dq dq’dq” 
=F rlle(aieda )alig—F dad’, (53 


rye fr; — aOciiucca nepBoro MHHHMyMa KPHBOH pafvasbHOrO pacmpeesenHus | 
IIpouspeqeHuble TakKUM IlyTeM pacueTbI WIA AByX MJIOTHO ylMaKOBaHHbI> 
XKHKOCTeH — aproHa HW PTYTH BOJIM3M TeMMepaTypbl JaBJIeHHA — pHi 


| 
BeJIM K OTPHMaTebHBIM 3HaueHHAM (AN)? NOopAyKa MecATKa CMMHHL. OTC 
HaXOJHTCA BCOOTBETCTBHH C pe3yJIbTaTaMH YMOMHHABINeHCA BbIMe MOY) 
TePMOAHHAMHYeCKOH TeOpHH. | 


B cayyae BOAbI pacueT MpHBOAMT K CyleCTBeHHO Apyromy pesysbraty.) 
BbWIM HCHOMb3OBAaHbI SKCIEPUMEHTAJIbHbIe JaHHble Lia g(r) u3 (4). PesybTaTb} 
pacueTOB JIA HECKOJIbKHUX TeMMepaTyPiy 

Ta6auua 1 
yka3aHb! B Ta6u. 1, re IpHBOAATCA TaK-Hs 


‘ *Ke 3HaueHHA rf (sHaueHHA zu (Az)* ase 
tare ro A (AN) TeX 2Ke TeMMepaTyp paccmaTpuBacb Hil! 
(‘)). PesyabtaT mocaeqHeli cTpoKH Heyo-}! 

4,5 a3 4251 CTOBepeH, TaK KaK IIPM BbICOKHX Temme4|ii 
13,0 3,3 +19,6 patypax TpyHO BbIeHTb MepBy!I0 KOOP)! 
30,0 3,3 +15,5 AuHalMoHHy!o ciepy. Ho cymecrBeHxo, )! 
62,0 3,45 +13,6 Mi he 
830 35 445.7 uTo BO BCeX cCiyuadx  NoulyyaeTCae 
(AN)? >0, H [sTOT pesybTaT MoxeT] OnITH, | 

T10O-BAJMMOMy, HepeHeceH Ha (Az)?. Mutepecuo, uro c poctom Temnepatypbi 06 
Hapy2KuBaeTca yOpniBaHve (AN). 


YMCA B BOJ€ BaxKHO MWA BbINCHeEHHA XapaKkTepa TPaHCJAMMOHHOTO JLBHKeE- 
HHA ee MOseKyJ. TO OOcTOATeMbCTBO, UTO B BOLE (B OTIMYHE OT XKUKOCTEIiif 
c Ooee NIOTHBIMH yNaKOBKaMH) IIpeoblaqaior (uly kKTy alu KOOPAMHAlHOHHOrE)) 
uHCa B CTOPOHY ero yBeJIMYeHHA, YKa3bIBaeT Ha 3HAUHTEJIbHY!O POJb TBUKE- sp 
HHA MOJIeKyJI MO MycToTaM TeTpas{pHyecKOH CTPyKTYPHI. 


MuctutyT o6ueH u HeopraHMueckolt xuMHU 
uM. H. C. Kypuakosa 
Axkaylemuu Hayk CCCP 


BenopyccKHit rocyapcTBeHHBI yHUBepcuTer 
uM. B. VW. Jlenuua 


Iloctynut0 
2 XII 1958 
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Aornrayge Akagemun nayr CCCP 
1959. Tom 125, Ne 2 


| XHMHYECK AA TEXHOJIO‘HA 


& A. M. APXHMOB, K. A. MAJIbILOB, H. Bb. COKOJIOB u NM. Fr. CTAPHILKMM 


O BJINHHHAH BOAbI HA MPOUHOCTb BETOHA 
(IT pedcmaéaeno axademukom I]. A. Pe6undepom 21 XI 1958) 


IIpouHoctb OeToHa MpH OceBom pacTaxeHHN Rp, PacTAKeHHU pM usrH6e 
Row, HW Up ckaTHH R, B PasJIMYHOH CTeNMeHH 3aBHCHT OT BJarocowepxaHUA 
OeTOHa, OT ero cocTaBa HM Bue WOOaBoK. 

- OCHOBHOe BHUMAHHe MBI ye NpOUHOCTH GeTOHAa IPH OCeBOM pacTaxe- 
Huu R». B MaCCHBHbIX, HallpHMep, THAPOTeXHHYeCCKHX COOPyKeHHAX OT 
9K30TCPMHH HW ycaKH WeMeHTa IPH PrupaTalluH BO3HHKAIOT 3HaUHTeJIbHbIe 
COOCTBEHHBI€ HallpAXKeCHHA», BOCMPHHHMaeMbIe€ 3a CueT COMPOTHBJIEHHA 6Ge- 
TOHa pacTaxeHH10. MOHOJIMTHOCTh TOHKOCTCHHBIX KOHCTPYKUMH WM UX Mpou- 
HOCTb 110 MvI0WaqKaM PlaBHbIX HallpAXKeHUH TakKe OOecneuuBaeTCA 3a CueT 
TMpounoctTu OeToHa Ha pacTaxenHue. J[aKke pa3spylieHHe CKaTbIX KOHCTPyYKIHH 
TIPOHCXOJHT HE oT Pa3slpoOOeHHA, a BCIEACTBHe Pa3pbIBa OeTOHA B HallpaBuie- 
HYU, MepNeHAHKyJIAPHOM JeHCTBUIO CKMMAIOULHX YcCHIHH. 

Hawn6onee BaxkHOH MpOuUHOCTHOH XapakTepHCTHKOH OeTOHa ABJIAeTCA CO- 
MIpOTHBNeHHe OCeBOMy PacTsxKeHMIO R,, KOTOPoe ONpexemAeT ycrowuMBocTS 
TIPOTHB PpacCTpeCKHBaHHA H, CJeMOBATeJIbHO, 9KCIJIyaTalMOHHble CBOMCTBa 
KOHCTPYKILMH, BKJIOUad ee JoroBeuHocTb (1°). 

) TaOuuna 1 


Bauaune mMepeMeHHEIX peXKHMOB XPaHeHHA Ha Mpesel MpowHOcTH MpH OCeBOM pacTsA>KeHHM 
oOpasiop ceyennem 1,5%2,0 cm? 


Cpeyuuii npe- Hau6oubmee 
Yuco TlepponauambHoe Xpanenuve nepex es mpowHoctTu Rp H HaHMeHbIIee 
TIpH pactarxKe- aan 100 OTK JIOHCHHA 
o6pasuoB | xpaHeHHe 3 Mecala HcnbiranHeM 1 Mecall aan (Rp) OT cpejHero 
p sHaueHHa, % 
2 Tlog Bogor Tlog Bogou 16,2 Done +23 
115) Ha Boszyxe Ha po3yyxe 30, 4* 100,0 _ 4 
ibs 
i} 
A Buaaxupe onumKku | Ha Bo3szyxe 42,9 141 ,0 ils} 
+18 
24 Buaaxkupre onuKH | Ilox Boson 19,8 65,4 rh 
te 


- (Rp) — MpouHocTb o6pa3uOB BOSLYUIHOrO xXpaHeHHA. 


B nepHoy, CxXBaTbIBaHHA HU TBEPAeCHUA MpuCyTCTBHe CBOOOAHOH BOB! OGec- 
MeuvBaeT YCIOBUA THApaTaluu WeMeHTa uM MOsTOMy clocoOcTByeT yBerHue- 
HHIO MpOuHOCTH GeTOHAa. OTO NOATBepxMaeTCA AaHHbIMM Tad. 1, NOKasbIBalo- 
IMMH BO3pacTaHHe Mpelea MPpOUHOCTH Ha PacTAKeHHe PacTBOpa, MepBOHa- 
YaIbHO XPaAHMBINerOCA BO BJlaxKHBIX OMMIKaX, 10 CpaBHeHHIO C PpacTBOPOM, 
nepBOHa¥aJIbHO XPaHHBIIMMCA Ha BO3yXe. 

V3 Rawnpix Ta6. 1 BUAHO, YTO HAeCHTHUHbIe OOPasI[bl B CyXOM COCTOAHHH 
YMEIOT MPOUHOCTb MPHMepHO BABOE OOJIbILy!IO, YEM BOMOHACHILLCHHBIC oOpasiipl. 
Dro ABIAeTCA CIeEMCTBHeEM (PH3HKO-XHMHYECKOPO AeHCTBUA BOAbI, HAXOMALLLeH - 


ca B mopax Gerona (*?°), 
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OnsiTst C O6pasiaMu, Bsa2%KHOCTb KOTOPHIX Tepe UCIbITAHHeM 3aaBalac} # 
BaKYYMHPOBaHHeM B BOSLYWHO KaMepe HM NOX BOLO, NOKasamH, YTO MPO 
HOCTb G6eTOHA HM pacTBopa TeM MeHbIle, YeM BbIle COfepxaHHe Bary 
B MaTepHame (cM. pxc. 1). | 

B nepBom npHOWKeHHH NOJyYeHHad 3aBHCHMOCTb MexKy BMarocofepxEay 
HHeM 6eTOHAa R,, (BeCOBaA BaKHOCTh B %) u ero MpouHocTblo Ky MOxeT IIPUHHPY 

Vo— 
MaTbCA JIMHEHHOH WM ONpefeATbCA KaK Ra 22 linfe5 pO ee 
HOCTh BO3,yuIHO-cyxoro G6eToHa upH W = Wo, a kosdpunueut A pacrey 
c ymenbuuenuem B/IL u 3aBucHuT oT cocTaBa OeTOHAa HIM pacTBopa, Busla 3ano 


kifem? Al /cm 
Qe ° 
8 64 a0 
g 
& 
E56 is 
& 
S 4 S 
aa 7) 
S eS 
ene aS 
S SSH 
S x& 
PH avs 
g & > 
5 24 RES) 
s g 
S 
Oe ie aie MANE 0 oom ae 


Codepmanue cBobaduou Fodor Codep-anue cboboduod Code: ——- 


Puc. 1. Bauanue cBo6oHOl BObI Ha Puc. 2. YcraHopieHHe ONTHMaJIbHOrO coO_ep wali 
TIPOUHOCTh pacTBOpa M3 WeMeHTa 3aBOfa HHA CBOOOAHOM BOLI WIA pacTBopa COCcTaB 
um. Boposckoro. a — pactsop | : 2 B Bos- wemMeHT: necok 1:38  pospacte 100 cyToniie 
pacte | roa, 6 — pacrsop 1:3 Bxsos- B/IT=0,5. a—wuement Bpomenckoro 3aBofa} 
pacre 1 mecaya (onpith! 1953 r), 6 — 6 — wement IIukanesckoro 3aBoja 
pacrsop 1:3 sB _ sospacte | mecana 

(onpitst 1957 r.) (mumdpamu yka3aHO 

BOJOUEMCHT HOE OTHOLMEHHE) 


HuTeIeH, BO3PacTa, HaNH4uHA MoOaBok u T. 1. [pu ckaTuu BemH4HHa A mes 
*KUT B Mpenenax oT 10 go 30, mpu pacraxeHuH — OT 7,5 JO 25. 

Mopmysia nosyueHa mph Wo = ~3%. Tpu ucxyccrBenHon nepecymiké 
oOpa3sloB HHOrga HaOslofaeTcA peskoe MafeHHe NpOuHOCTH, KOTOPOe culelyes 
YUHTHIBATb IPH yCTaHOBJIeHHM pan NpHMeHeHuA chopMy (cM. puc. 2), 
@MakT CHH%KCHHA MPOUHOCTH MPM BOMOHACHILCHUH E€CTECTBCHHBIX HM HCKYCCT 
BCHHbIX KaMHel H3BeCTeH y2xKe aBHO. B cBA3H C STHM ObWIO Jake BBeTeHC 
(11) noHATHe «KOsbPuueHTa PasMATYeCHHA», ONPeeABMIeErOCA Kak OTHOILEe- 
He MPOYHOCTH BOMOHACHILICHHOrO KaMeHHOTO OOpasila K MpouHOCTH cyxoro, 
OHakO yOBseTBOPHTEIbHEIX NOMBITOK Pu3HUeCKOTO OOBACHEHUA «KORppH- 
IMe€HTa Pa3MATUCHHA» He JlaBaJOCb. | 

@Mpeiticnne (12), BEBMHYBIIMH KalusJIApHylo Teopulo ycaKu GeToHa, HE 
oOpaTHl BHHMaHHA Ha yBeIMYeHHe MpouHOCTH GOeTOHa MPH CHHXKeHHU era 
BJlaxKHOCTH, COMpOBOxKatolleeca, MO ero MpeAcTaBJICHHAM, HHTCHCHBHBI 
BC€CTOPOHHHM OOKaTHEM, BEPOATHO, B CBASH C ON arOMNPpHATHBIM BosneHcTRHeM 
BOAbI B NepHOX TBepfeHHA GOeTOHa Ha ero MPOUHOCTD. | 

OObsacHeHHe cu3HueCKOl CYyIHOCTH CHWKeHMA mpouHocTH KaMCHHBIX} 
MaTepHaJIOB B MPHCYTCTBHN BOAbI OO JaHo PeO6unzepom (1%). On noKasai,|| 
UTO aCOPpONMOHHOe BIMAHHE CpeMbl ABNACTCH CNEACTBHEM MOHH2KCHUA CBO-| 
OOLHOH MOBepXHOCTHOH SHePruM, aHaJOrMyHOli MOBepXHOCTHOMY HaTAXKeHH Of 
B XKWAKHX TeJlaX WH CHMKalolleicA Ha KOHTaKTe C acopOupylouluMu 110 
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(BEPXHOCTHAMH WIM PaCTBOPAIOULMMUCA BellecTBaMu. B TBepAOM Tee, IPH BOs- 
HHKHOBCHHH B Mpolecce ero LepOpMUPOBaHHA HOBBIX JOCTYMHBIX MOBepXHOCTeLi 
HeeKTOB HW TPelMH UM MOKPHITHH HX MOBEPXHOCTHO aKTHBHbIMH BelleCTBaMH, 
MPOWCXOANT yoke He CHWKeHHE MOBEPXHOCTHOTO HaTAXKeHUA, a YMeHbIUIeHHE 
mpewesa MpowHocTu MatepHawa. IIpH 3HauNTeJIbHBIX PagsmMepax Tela JWIA MOW- 
HOrO IIPOABJCHHA aCOPOMMOHHOrO NOHM2KeHHA MpOuHOCTH TpeOyeTca BpeMsA 
AIA MUPPall\MH NOBEPXHOCTHO AaKTHBHOFO BeULeCTBa KO BHOBb OOpa3yIOWUMca 
OTKPbITHIM NOBepxHocTamM. MmenHO nosToMy addeKT CHMKeHHA MpouHOcTH 
MCKYCCTBCHHBIX H €CTECTBEHHbIX KAaMHe€H, B TOM 4YUMCe PacTBOPOB U OeTOHOB, 
B BOJHOM cpefe HanOowlee CyLeCTBEHHO MPOABAAeTCA IPH JWIMTCIbHBIX HCUBI- 
TaHuax. IlocneqHee OObaCHAeT 3HAYeCHHe BOMOHACHIINMCHUA MaTepHaa: KaxkLasg 
S3anOJIHeHHadA Baro MOpa CLYKUT PesepByapOM, MUTAIOWIMM alcopOMMOHHbIe 
MVI€HKH, MOKPbIBalOllMe yKe HMEIONMNeCH HW BHOBp OOpasyloulMeca cBOOOL- 
HbI€ MOBePXHOCTH ecsbeKTOB HU TPeLLHH. 

Yuer 3aBHCHMOCTH IpouHOCTH OeTOHa HM pacTBOpa OT cTeMeHH UX BOMOHA- 

‘CbILLeEHHA MMeeT OCOOOe 3HAYeHHE MPU OMeHKE BJHAHHA BONOMeMeHTHOFO OT- 
HOWeHHA. CoracHo JaHHbIM, HanpuMmep, Beusepa (17), 43MeHeHHe BOJOMeMeHT- 
Horo oTHOomeHusa B/IL oT 0,4 20 0,9 npuBo_uT K CHM2KeHHIO MPOUHOCTH Ha @xKa- 
Tue c 400 go 125 KI’/cm?’, T. e. Ha 69%. Ilo mpuBeyeHHot paHee cbopmyue upu 
TakKOM M3MeHeHHH B/I] cieqyeT OmKNATb CHHXKeHHA MpOUHOCTH GOeTOHAa Ha 
40—70% TombKO 3a C¥UeT Ppa3sMUHOFO Buaroco_epxKaHHA, OOYCIOBeHHOrO 
HOPMAJIbHbIM BJIa%KHbIM XPAaHCHHeM, UCKJIOUAIOUIMM WCNapeHve BODHI. 
- TakyM oOpa30M, OKa3bIBaeTCH, YTO BOJOMeMeHTHOe OTHOLIeHHe, He3HayH- 
T@JIbHO CKa3bIBaCb Ha COOCTBEHHO MpouHOCcTH GeToHa Ha pacTsx*KeHHe, ompese- 
JIACT JIMWUb CTeMeHb BO3MOXKHOTO BOMOHACHIIeHHA. YKa3aHHOe YTBepxKTeHHe, 
ABJIAACh HEOObIYHBIM, B TO 2Ke BP€MA eCTeECTBEHHO, TaK KaK H3MeHeHHe OObeEMA 
ckeylera mpH nepexoge or B/IL= 0,4 kB/I, = 0,9, cocrapnaa oxono 16%, 
He JlOJKHO ObWIO Obl H3MCHHTb IIPOUHOCTb B HECKOJIbKO pa3, TeM Oovlee, ITO 
CTPyKTypa WeMeHTHOrO KaMHA Maio 3aBucuT oT B/II (*°). 

J\s MpoBepKW yKa3aHHbIX COOOpaxeHHi Obl MOCTAaBJICHbI OMbITbI Ha pa3- 
PHIB OOPasIlOB MeCHUHOH BbIepwKH CceyeHHem 2 X 2 cm? u3 PpacTBOpa Co- 
cTaBa IleMeHT : mecok | : 3 Ha mopTmaHycKoM WemeHte M400 c otHomeHuem B/LI 
0,45, 0,50, 0,55; 0,60 u 0,65. 3a Tpoe cyToK Jo ucnbiIraHuaA rpynnbl O6paslloBs 
NO 6 OH3HEILOB NOACYUIMBaIMCh WIM YBJaKHANHCb IyTeM BakyyMMPOBaHHA 
COOTBETCTBEHHO B BOSYINHOH cpeze HNOA Boo. PesyibTaTbI STOH CepHH 9KC- 
Me€PHMeHTOB, IIpefcTaBJIeHHble Ha puc. 1, 3, NOKa3bIBalOT HeE3aBHCHMOCTb Tpou- 
HOCTH Ha paCTAKeHHe (BIMAHHE NOPHCTOCTH JIEKUT B UpesemaxX TOUHOCTH OMBI- 
TOB) pacTBopa B «CyXOM» COCTOAHHH OT BOJOLeMeHTHOrO OTHOMeHHA. Boxore- 
MCHTHOe OTHOIIeHHe B 3TOM CJIyYae ONPeeHIO NHWb BeIHYHHY CHHKeHHA 
MIPOYHOCTH IPH MPHHYAUTebHOM BOOHACHILCHHUM, CTeNeHb KOTOPOrTO yBeJIH- 
quBaeTca ¢ pocrom B/II. 

IIpupezeHubie dakTHI MO3BONAIOT CCPOPMYJIMPOBaTb BeCbMa BaKHbI BbIBOA 
9 WeecooOOpasHOCTH CHH%KeHHA CMOCOOHOCTH OeTOHA K BOOMOTIOULeHHIO MA 
JOBLIMCHUA ero mpouHocTH. IIpakTHka JaBHO y2xKe HCMOb30Basla STOT BBIBOL, 
IPHMCHAA 2KeCTKME MaJIONOPUCcThle GeTOHI HW BBOAA B OeTOH PasJIHUHbIe JOOaBKH. 

Yuet NpHBeeHHbIX BbIIe JaHHbIX O BJIMAHHH BOJbI Ha O€TOH HMeeT OOUbIIOe 
3HAUeHHE JIA BbIOOPa ero COCTaBa H BbIABJICHHA)MeXaHH3Ma JeHCTBUA PasJIMUHbIX 
lo6aBok. Tak, HallpHMep, TOHKOMOJIOTHI€C WOOaBKH, OOJlaad BOROBAKYLUMU 
-BOLHCTBAMH HM CIOCOOHOCTbIO YMEHbIIaTb KOJIMYECTBO CBOOOLHOM BOJbI B IkeCMeHT- 
iOM TeCTe, CHWKaloTr (bakTHYeCKy!0 BOJOHACHIIILeCHHOCTh CKesleTa MaTepHaJla 
i 9THM MPHBOLAT K yIpOuHeHHIO. 

K 3HauHTeIbHOMy yBeMYeHHIO pounocTH OeTOHa, He NosBepruyToro 
IPHHYMUTCIbHOMY BOOHACHILNLCHHIO, MOXKET MPHBECTH B Pe ClyyaeB NPHMeHe- 
[Me CBA3bIBAaIOIUX BOY LOOaBOK, HallpHMep Tpelieda W APyrux BIMMTbIBAIOULUX 
Jlary 3anOuHHTeNeH: H3BeCTHAKA, MecuaHuka MMM Marke cyxoro OeTOHHOTO 
1eOHA. STO nowrBepxaercsa (18) MOBLMMeHHOM MpOuHOCThIO, OCOOeHHO Ha PacrTs- 
KeHHe, O€TOHA Ha H3BECTHAKOBOM UleOHe, NO CpaBHeHHIO C OeTOHOM Ha rpaHurT- 
(OM We6He, Nake B CyYaAX, KOFa MPOYHOCTb rpaHHTa CyUleCTBeHHO BBILIe, 
361 


i 


| 
} 
ueM H3BeCTHAKa. KoneyHO, MW B 3TOM Culyuae YBeJIHYeHHE Bax%KHOCTH npuBene|: 
K CHWKeHHIO MpPpOUHOCTH MaTepHaila. | 

Baeqenne covleli-yckoputeseli TBepeHuA THMa CaCl, u NaCl Qaer BUAHMbb) 
pOcT MpOuHOCTH Ha CxKATHe B HavaJIbHbIit NepHO, iaBHbIM OOpa3s0M 3a cugtr 
BHYTPeHHEFO BOOMOPOUEHHA, TOra Kak MPHHYNUTebHOe YBMAKHEHHE MPH) 
BOUT K P@3KOMY CHHXKCHHIO IpOuHOCTH — y OOpaslloB c AOGaBKOH u Ges 100aB Af 
MpouHOCTH BbIpPaBHHBaloTcA. JlOOaBKN THMAa BHHCOJa HeCKOJbKO yMeHbIlaky 
aJ\COPOILHOHHOe BJIMAHHE BOAbI Ha MPOUHOCTb PacTBOpa, MPenATCTBYA MPOHHEl, 
HOBeHHIO Bar BHYTPb GeTOHA H YMeHbIat CMOUCHHDI MepHMeTp NOP u TPeLHHy 
Ilostomy Takue O0O6aBKH BbIZbIBAIOT CHHKCHHE Pa3sHHIbl B MPOUHOCTH CyXHy) 


HM MOKPbIX OOpasitoB (cM. Tau. 2). 


| 
Ta6auna 2 ‘ 


Base yBslaxKHeHHA HW 2O6aBOK Ha MpOUHOCTb pacTBOpa 
ia 


Ilpegea npounoctu, KI'/cm? |) 

IlpounocTHad XapaKkTepucTHKa Bospau Mane SasuCrre | F 

cyTKH o6pasloz 6e3 mo6anor | 0,03%* puncon} 0,2%* CCB ji 

| 

Ilpeges mpounocTtu mpu 34 Cyxue 26,4 Pa olS 2A a | 

OoceBoM pacTaxKeHHH R Y BulaKH. Nore 15,6 19,5 i 
IIpeget mpounocTH mpu 34 Cyxue 69,4 45,7 63,0 | 

usrnde Rou Y BuaKH. 43,9 38,6 39,3 | | 
Ilpenen mpounocTtu ua 34 Cyxue 229 208 149 

cxKatTue R Y BulaKH. 133 142 116 


* JJo6aBKH JaHbl B MpoleHTax OT Beca LeMeHTA. 


B Ta6u1. 2 MpHBeJeHbI PesyAbTAaTbI HCMbITAHHH OOPasllOB M3 PpacTBOPa COCTAaBE 
I€MeHT : MecoK = |: 3, ceueHvem 2X 2cmM?Ha pacTaxKeHHe H Ha UusrH6, H3X3CI 
Ha @KaTHe. BulaxKHOCTb CyXHX OOpasiloB cocTaBlAa 2—3%, a yBulaxKHeHHbI| 
8—10%oT ux Beca. OTH JaHbe, He MpeTeHyAHa NOHOTY, WOKasbIBalOT #} 
HeOOXOJUMOCTb IPH OWle€HKe COCTaBa GeTOHA HOOaBOK K HeMY OOAZATEJIbHO YUHTE} 
BaTb ajCOPOMMOHHOe BHAHHE BOAbI. bes Takoro yueTa COCTaBbl, NPHMeHeH Y 
KOTOPBIX IeecOOOpasHO WI CTPOMTEJIbCTB MePeKPLITHH 2KUIbIX JOMOB, ory) 
OKa3aTbCA BOBCE HENPHFOAHbIMH JIA He3aULHULEHHbIX OT BOJbI CTPOeCHHH: MOCTOH 
MayT, ONOP JIMHHH Mepeqay HW, KOHeUHO, TFHApPOTeXHHUeCKUX COOPyKeHHl 
HM, naodopot, 406aBku K THApoTexHuyeckomy GeTOHy B pxAye cilyyaeB OyAyT 
TOJIbKO Oe€CNOJe3HbIMH, HO axKe BPeHbIMH MPH UCHONb30BaHHH B rpaxkya 
CKOM CTPOHTEJIbCTBe. 


Hay4Ho-nccseqopaTebcKHH MHCTHTYT PuypoTexHuKH Tocrynuso 
um. b. E. Bezeneesa 10 IX 1958 
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XHMHYIECKAA TEXHOJIOTHA 


A. B. PYMHEBA u T. fl. MAJIBILUEBA 
HENPO3SPAUHbIA PYTHUJI 


(ITpedcmaeneno axademuxom H. II. Bapdunom 20 1X 1958) 


Muuepaibuasd (pasa, Ha3BaHHaA HAMM «HeMpOspayHbIM PyTHJIOM», mpeycera- 
SACT coOol OrpaHvyeHHOH CMeCcHMOCTH TBepsbIli pactBop TizOs B TiOz, o6pa3yto- 
MMMCA MPH HavaJIbHbIX CTaqHAX BOCCTAHOBJICHHA YeTbIPEXBaJIeCHTHOFO OKHCHa 
varana (TiO,). 

_ Ilo qanupim pentrenosckoro ucciegoBanua I]. Spmuxa (1) u M. C. Mogenp 
3), TBeEPAbI pacrBop TizOz B TiOz co crpyKTypoli pyTusia HMeeT KOHECYHEIM mpe- 


Puc. 1. I[pu3matuueckue Puc. 2. B  mpomexytTKax 
KpHCTaJIIbI HeMpospauHoro Me@XKLY KPHCTaJIaMu aHOCOBH- 
pyTuma B cTekse. Orpa- Ta (cepble) KpHCTavIbI He- 
2KCHHbIHi cBeT. Inax mpospauHoro pyTua (Geple) 4 
Ne 108, coctapa: TiOs cTeKIO (TeMHbIM ox). Orpa- 
73%, TizOs 14%, SiOse XKeHHBIM ~ocBeT, 150. Imax 
4%, FeO 3%, CaO 2%, Ne 84, coctaspa: TiOz 37%, 

MgO 2%, AlsOzs 2% Ti20350%, SiO2 4%, FeO03%, 


} CaO 2%, MgO 2%, AlsOs 2% 


(IOM OTHOWIeCHHA THTaHa K KucMOpoy 1,90, urTo coorBererByeT oKo0 80% 
iOe u oKom0 20% Ti,Os. 

CBefeHuii 06 ontHyuecKoli XapakTepUCTHKe CMeWIaHHbIX KpHcTaII0B TiO;,90— 
‘iOz B IMTepaType He MpHBOAUTCH, — HacTosilee COOOMIeHHe HMeeT IeJIbIO BOC- 
(OHUTb 3TOT TIpodell. 

| Kpucrast TRepxoro pacrBopa TizOs B TiO onTHyeckH COBeplleHHO Hempo- 
(pauHbl, B ¥eM HX rlaBHOe OTIMUHe OT pyTHa. B orpaxeHHOM CBeTe OHH Mo0Ka- 
| pIBaIOT OTUCTJIMBbI sdcpeKT AHH3OTPOMHMN HW 3HaUHTeIbHO Oovlee BLICOKYIO, YeM 
’ anocoButa H Kpuctamuueckoro TizOs, oTpaxkaTebHy!o cnocoOuocTb. Orpa- 
KaTebHan CIOCOOHOCTh MUHepasioB rpynmbt anocoButa oT 11 Zo 13%, TizOs 
'/4% u nenpospaynoro pytuia — oT 16 Jo 20% (puc. | 4 2). 
Mowomuuepavibublit arperaT OMMCaHHONM BbIlle Pasbl HeMpO3spayHOrO PyTHJa 
BWI OOHapy2KeH HaMH B Uakax cuctembl TiOz — TizOs B OOmacTH, OTBeUdalO- 
gel BEICOKOMY coyep»KaHUuloTiOs2(or 80 no 98%). Pentrenopckoe ucceqOBaHHe, 
(pouspeyennoe M.C. Mogens, noyrBepAuso HamMuHe B 9THX WlakaX OHO KpH- 
She (ba3bI CO CTpyKTYPoli TBEp ALIX pacTBOpoB Ha OcHoBe TiOz (pyTHua). 
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Ha6moyenua noka3avin, uTo B Wwlakax cucteMbI Ti,02 — Ti,O3 10 Mepe Bo3pacTaj) 
Hua TizOs 20 1O—15% mponcxoguT 3aMeTHOe H3MeHeHHe ONTHYeCKHX CBOLICTH 
HeMpospayHOrO pyTHJla B CTOPOHY MOABJIeEHUA Pe3KO BbIPa%KeHHOTO IWBeETHON), 
atbekTa aHH30TPONMM HM MOHWKeHHA ero OTpaxkaTebHOl cnocoOuocTH c 20 1 
16%. OmHoBpeMeHHO C NOABJIEHHEM WBeETHOTO at:peKTa aHH3OTPONHH KPHCTadJi}, 
Jbl H€MpOspayHoro pyTHJa MpHoOpeTaloT 3aMeTHOe AByOTPaxkenve OT OeTHCy 
(buomeTOBOrO JO cepo-cHHero UBeta. YkKa3aHHbIli XapakTep M3MeHeHUA ONTHYEC) 
KHX CBOHCTB COuIMKaeT (basy HenpospauHoro pyTusac paso TisOu(TizOs- 4TiO2)} 
oOnucaHHol pentrenorpatuyecku B padotax (?°). Masa TiceOu oTmMuaeTca Of 
HeNpOspayHoro PyTHa Pe3KHM IJIeOXPOH3MOM OTPaxKeHHA B CHHEe-PHOJIETOBBI I) 
TOHAX, UBeTHLIM a:PeKTOM aHH30TpOMMH UM Oosee HH3KOM OTparKaTeJbHO}) 
cmocoOHocTh1w0, paBHon 12%. | 

IIpu cogepxanuu 20% TiezOs u 80% TiO ogHodasHbIi cocTaB lWlakOB CG} 
XpaHAeTCH, HO MpOHCXOANT elle Oomee pesKOe H3MCHEHHE OMTHYECKHX CBOHCTIE 
HempospauHoro pyTMla B CTOpOHy mpHOmHxKeHHA K case Ti,Oi c NOHMKeHHE?) 


orpaxkatembHol cnoco6HocTu fo 16,4—14,8% (cm. Ta6n. 1). 


Ta6auna 1 


VismeHeHve OTpaxKaTesIbHOl CMOCOOHOCTH TBePASIX PAaCTBOPOB Ha OCHOBe cTpyKTypH TiO, 
lviake cucrembl TiO, — Ti2Og | 


NeNe mn. | TizOz, Bec. % ere) @asopplii coctaB 
| 
4 2 18,0—18,4 . 
ie Poe | MovoMuHepaJIbHbI arperatT Pasbl TBep bi) | 
4 15 16,0—17.6 pacrBopos TiO, — Tiy 99 
5) 20 14,8—16,4 
6 30 12,0—12,8 Movomubepauibubiad. arperat daspt TigOu 


OJHOBPeMeHHO C H3MeHEHHeEM ONTHYeECKHX CBOHCTB Ha JeOaerpaMMe WwaKé 
yKa3aHHOrO cocTaBa OOHapy2KUBaeTCA 3HAUNTeIbHOe CMeLeHHe MeKIWIOCK 
CTHBIX PpaCCTOAHHM CTPYKTYPbl TBePALIX PacTBOPOB Ha OCHOBe pyTuua. Cocrz 
WWIaKOB c 6oee BbICOKMM CcOfepxKaHHem TieOs (30% u BbIe) Kak NO onruyey 
CKMM, TaK HM MO PeHTTeHOBCKHM JlaHHbIM y2Ke NOJHOCTHIO OTBeUaeT chase Ti Oi 

Takum o6pa3oM, HM OnTHYeCcKHe, HH PeCHTTeEHOBCKHe XapaKkTePHCTHKH He m4 
Ka3bIBaloT HavIMuMA Byxda3sHoro cocTaBa WWakOB B TorpaHvuHOl oOsmacrip 
TBepAbIX PAaCTBOPOB Ha OCHOBe pyTHa c cbas0H TisOi. Sto o6cTosTemberTe 
CBHeTEIbCTBYET O GOMLIIOH BEPpOATHOCTH NOCTeNeHHOTO Nepexofa KpHcTamIC 
Hempo3spauHoro pyTHia B dasy TicsOu mpH nocieloBpaTebHOM BO3pacTaHL 
TizOs B Wwiakax cuctembl TiO2z — TieOs. K anamorMuHOMy BBIBOLY mpuxon 
W Il. Opaux (1), yka3biBatoulH Ha HeMpepbIBHOCTh Nepexoyla *asbl a co cTpyHiy 
TYpoH pyTusa MU MpelelaMu OTHOWeHUA KUCOposa K THTaHy oT 2 yo 1,4 
B (asy B Cc NpesetamMu OTHOWeHHA KHcNOpoya K THTaHY OT 1,80 yo 1,70. Pen’ 
reHoctpyktypuHo I]. Spanx dasy 8 He pactiMdpoBpiBaeT, HO cormacHO aHHbl 
Gouee Nos qHUX UccHeqoBaTeeli (7,2), BepxHue Npesembl OOacTH casbl B, MPH OF 
HoleHuu O: Ti, paBHom 1,8, coorBercTBy1oT (base TicOu, a HHKHHeE NpexeiE 


mp OTHOWeHHH O : Ti, paBHom 1,7,— case TisOs, OTMM4HOK OT CTpyKTYpbI Tis 
AHOCOBUTa HM OOpasylollelicA TOMbKO B OTCYTCTBHH KOMMOHEHTOB, pacTBOpsAKy 
IMHXCA B aHocoBnTe (?,*). if 

V3 paccmorpenusA cOcTaBIeCHHBIX NO JIMTepaTYPHbIM JaHHBIM JMarpaMM cq). 
ctrosHuaA Ti — O (°,”) BugHO, 4TO cTeMeHb U3yYeHHOCTH COacTH TigOs — TiC} 
SHAUHTeIbHO YCTylaeT cTeMeHH H3y4YeHHOCTH MeHee CoraTOH KuCTOpOsoOM of 
Jiactu (Ti — TieOs), ReTasbHO onMcaHHo B padoTax (?,8). | 

JlocrarouHo oOcTosTelbHad peHTrenorpaduyeckad xXapakTepucTuka o6na) 
cTu TiO,,, — TiO1,9 npuBoyuTca mBeICKHMH UCCeLOBaTeIAMH (2) KOTOPBIM| 
OHa PaccMaTpHBaeTCA Kak OOMACTh CYUECTBOBAHHA OJHOPOAHBIX cepul cTpyil) 
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TYPHO B3aMMOCBASAHHBIX COeMHeHMM OOme copMyvibI Ti,O,-1, OCHOBaHHBIX 
Ha PyTHJIOBOM THMe CTPyKTYypbI. 

_ OOnapyxennat peutrenorpaduyecku H. E. Munonenko u Jp. (°) w Bro- 
cnencTBun M. C. Mogenb u T. Il. Yxonosoit (4) cba3a TisOu ornocntes K UMCILY 
has OfHOpomHon cepuw TipOzn_1 (TiaO7; TisOv; TicOu; Ti;O,5; TigO1s; TisO1,; 
Ti;O19), pewtrenorpapuyecku mpociexeHHBIX B OOmacTH TiO:,,-—TiO1,9 aB- 
TOpaMu WHTHpoBaHHON padorr (°). 

_ Havmune o6acreii MoHOMMHepasbHOrO cocTaBa LWaKoB C KpucTamausalneli 
cHawasla (pH BbICOKOM oTHOUeHHM O : Ti) OfHOM cbasbI HeNpospauHoro pyTHua 
M 3aTeM (pH NOHMKeHUM OTHOWeHUA O: Ti) ofHo cba3spt TisO1 — Ha6mw- 
MaeTcH TObKO B OOMACTAX JBYXKOMMOHeHTHOM cucTtempl Ti — O. B utaKax 
Oovlee ClO*KHOFO cocTaBa, H B OCOOeCHHOCTH Mp yYacTHH KOMMOHeHTOB, pacTBO- 
PHIOULMXCA B aHOCOBUTe,— bas TisO1 He OOpasyeTca BoBCe, a chaza Hempo- 
‘3PauHOrO PyTHJa OOAZATEIbHO CONPOBORAaerca KpUCTaslMamMu aHocoBuTa. Tak, 
HalipHMep, B HCC/Ie€JOBaHHbIX HAMM IWlakax cucTempbl TiOz — TieOs — FeO 
Jake pu HeOombumx coxepmanuax TizOs HaOmofaerca WByxca3HEl cocTaB 
M11akOB, C OfHOBPeMeHHbIM MIPHCyTCTBHeM HelpospauHoro pyTHa HW aHo- 
coputa. KoyuuecTBo nocmequero MUHepasia yBeMYMBaeTCA MO Mepe Bo3pacTa- 
Hua TieOs u FeO. 

8B umiakax 6oulee c0xKHOrO cocTaBa, Cc yuacTHeM HapsAsy c MepeyncseHHbIMH 
‘KOMMOHeHTaMH OKHCeH MarHHA, aiOMHHHA WM KpeMHUuA (B CyMMe go 10%), 
‘MpOCJexKUBaeTCA Ta 2Ke 3AKOHOMEPHOCTH; 10 Mepe BO3PacTaHHA B PaciiaBe HOHOB 
Fe*?, Mg*?, Al*? uw Tit? pesKo yMeHbulaeTcad KOJIMYeCCTBO CMCINAHHBIX KPHCTaJ- 
JIOB Ha OCHOBe CTPYKTYPbI PyTHa 3a CUeT YBEMMYeHHA COepxKaAHHA AHOCOBUTA. 
‘B wwiakax aHamlorMuHoro cocTaBa, OOpasyIOllHXCA B MpOH3BONCTBeHHBIX ycC- 
JIOBAAX MPH BOCCTaHOBUTeIbHOH WwlaBKe B WIe€KTPOMeyH, B COCTaBe MUHEpasio- 
oOpa3zoBaHHlt He ObIIO OOHApy2KeHO TBEPAbIX PaCTBOPOB Ha OCHOBE CTPYKTYPHI 
‘TiOz. SHauutTembHoe cojepxaHue B mlaKkax AlzOs, MgO, MnO, FeO u SiOz 
{B cymMe Jo 30%), a TaKkxe BOCCTAHOBMTeIbHBIe YCOBUA M1aBKH oOecneunBaJIn 
 caMOro Havayia xO], peakKI\Mi B CTOPOHY BbINakeHuaA U3 pacnaBa KPHCTAaJIJIOB 
aHOCOBHTa, a IPH MocseLyrolleli cTaMu BOCCTAaHOBJIeHHA — TBEPbIX PaCTBOPOB 
‘Ha ocHoBe cTpyKTypbI TOs; (°). Hapsaay c pyTusiom, KpucTaJJibl HenpospadHoro 
‘pyTusa HaOmoqamucb 3yecb TONbKO B UMCIe BTOPHYHbIX MHHepaJioB, OOpa- 
3YIOULUXCH MPH OKHCJICHHM HVM3UIMX OKHCJIOB THTaHa B MOMeHT OXJIaxKeHHA 
W1akOB Ha BOszyxe. 

M3 cKa3aHHoro culeqyeT, YTO HepaBHOBeCHad KPUCTAJU3alUA pOH3BO]- 
CTBeCHHBIX UWaKOB,OOpa3syIOuluxcA B YCJIOBHAX OBICTporo MpoTeKaHHA Mpoltec- 
COB BOCCTAHOBJICHHA THTAHOMArHeTHTOBbIX PY B TBEPIOM H %XKHAKOM COCTOS- 
HMM, MPHBOUT K BbIMaeHHIO U3 CX€MbI BOCCTAHOBJICHHA OKHCIOB THTaHa Mep- 
BHIX! JByX (a3 B PAY BOCCTaHOBUTeMbHOrO Mporecca (?), a HMeHHO HeMpo- 
3pauHoro pyTua (TBeEPAbIX PaCTBOPOB Ha OCHOBe CTPyKTYPbI pyTHa) Hu Chasbl 
TieO11(TizOs-4TiOz). Padoramu (?,4) ycraHoBeHO Takxe, ¥TO rilaBHan dasa 
MIPOMbULWICHHBIX IlaKOB — aHOCOBHT Nosyuaer HanOoOJIbIyIoO YCTOMYMBOCTb 
B YCJIOBHAX MpOMBIIWICHHbIX TIaBOK HMe€HHO OslarosapA MpHcyTCTBHIO B WWla- 
KOBOM pacilaBe PpacTBOPAIONLUXCA B AHOCOBHTe IIpHMecel, H B YaCTHOCTH KaTHO- 
nos Mgt?, Fe™? u Mn*, craOuiu3upyloujux ero CTpyKTypy. 


VUncrutyT metanaypruu um. A. A. Balikosa Tlocrynuao 
Axajemuu HaykK CCCP 18 IX 1958 
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Jlokxann Ankagemuu wayk CCCP 
1959. Tom 125, Ni 2 | 


XHMHYECKAA TEXHOJIOLH Wj 


A. Tr. WIBAPIL u Fr. H. BYAKO 


HEKOTOPbIE BOTIPOCbI BJIMAHHS TEMMEPATYP bi 
BYJIKAHH3ALMM HA MPOUHOCTHbIE CBOHCTBA PE3HH 
H3 CHHTETHYECKOFO NOJIMM3OMPEHOBOrO KAYYUYKA CKH 


(ITpedcmaeaeno axademuxom B, A. Kapeunoim 8 X 1958) 


M3meHenne OCHOBHBIX (PH3HKO-MeXaHHYeCKHX CBOMCTB Pe3HHbI C MOBbILMeHHe 
TeMMepaTyPbI BY IKaHH3allHH U3y4as0cb B paye pao (* 8). IIpu atom ormeyauoces 
YMCHbIUIeHHe MPOUHOCTH, OGYCIOBeHHOe LeCTpyKUMOHHBIMH MpoleccaMy OKHCIH- 
TeJIbHOrO H TePMHYeCKOrO XapakTepa, B lepBylO OYepeb — B Pe3sHHax H32 Had 
TyPaIbHOrO Kayuyka. 

CwHTeTHYeCKHH NOMMH3ZONpeHOBbIN KayuykK CKV no ctpyKtype u cBolicrBa 
61H30K K HaTypaJIbHOMy Kayuyky (*,°). OgqHako B payee CulyuaeB MPH NOBBILWEHHY 


Nh f Al /omé I 


ee =) 1 ee 
HD BO COW Oi) AO BO AZO 160 40. 560 Be 100.G, 
110° monefem?——— 7, 10° mone/em9 


40 


| 

Puc. 1. 3aBHCHMOCTb OTHOCHTeIbHOrO yAMHeHHA (/) H ConpoTHBAeHHA paspHlBy (//) oT KOHIERS 
TpauHH nonepeunbix cBaseit. CnpaBa — HeHaNOJIHeHHbIe ByIKaHH3aTbI U3 CKM; cepa — pe? 
3HHbI 43 CKM, comep»xauue 50 BecoBbix wacTeli KaHabHOH CaxKH 


TeMMepaTy pbi BY /1KaHH3allH B pesuHax u3 CKM naOstogaetca yBenuuenne mpou} 
HocTH. Paccmorpewve ykasaHHOro Cjlydad ABMAeTCA TIpeMeTOM HacTOsuerG 
coooleHHs. 

Ha puc. 1 noka3aHa 3aBHCHMOCTb OTHOCHTeJIbHOrO YJIHHeEHHA coucorul 
JIGHHA PaspbIBY HeHAIOJIHCHHBIX BYJIKAHH3aTOB HW Pe3HH C 50 BeCOBbIMH YaCTAMH 
ra3OBOH KaHaJIbHOH Ca%kH OT KOHIWCHTPalHH MOMepeyHbIX BY/JIKaHH3allHOHHbIX 
CBAseH, OMpeeHeMbIX MeTOLOM Ha6yxaHua (°). | 

BykaHv3aluA MpoBosHsacb B TeyeHHe 30 MuH. npu 143°. Msyuenupie pe?! 
3HHbI COepxKaJIH NMepeMeHHbIe JO3HPOBKU Cepbl H yCKOPUTeel — TeTPpameTHsh 
THYPaMAMCyIbuya, OCHSOTHAsO/CyIbpeHIMTHAaMMHa H LuceHMJIry aHu]MHAa) 

IIpumMeHeHve pa3JIHUHbIXx yckoputTeseh BYKaHH3allMH He MeHseT XapaktTepd 
U3Y4aeMbIX 3aKOHOMEPHOCTeH, HO onpeqenseT HasHune HeKOTOporo pasOpocé 
nNOKasaTeseH BCJeLCTBHe Pa3JIM4HOM OHOPOAHOCTH NMoOsyyaembix pesuH (7)) 

l13 aHHbIX, IPHBeAeCHHBIX Ha pue. | cnpaBa, culeqyeT, YTO yBeHYeHHe 4HCIAS 


MONePeuHbIX BYJIKAHH3al\HOHHbIX CBA3eH JO OMpeyeseHHOrO mpefesa cmocoé)) 
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sTBY€T OPHeCHTaLHH MOJIekyJI KayuYyka pH pacraxeHuu. CooTBeTcTBeHHO BO3- 
JacCTaeT MPOUHOCTb BYyJIKaHH3aTOB *, 

B oOpastax ¢ OTHOCHTeEIbHEIM yyIMHeHHem 1000—1200% npu pactaxKenun 

OpasyeTcA KPUCTaIMYeCKaA (haga, BCJIeAcTBUe Yero coNpoTHBIeHHe pa3pbiBy 
3yKaHusaToB us CKM npu6nmxKaertca k MPOUHOCTH BYKaHH3aTOB 13 HaTypaub- 
foro Kayuyka. OJHakO TIpH Jabueiem yBemMueHHM cTeneHH monepeunoro 
TMIMBAHUA YCOBUA OPveHTalMH Kayyyka mpn Aedopmatuufmenatorca. 
| IIpu KonWenTpalnn nonepeynbix cBsaseli* nopsyKa 65 -10-$&—70 -10-® mon/em? 
HaOOMaeTCH peskoe MafeHve OTHOCHTebHOTO yAIMHEHHA M ConpoTuBeHHA 
DasPHIBY MO 3HAveHH, XapaKTePHBIX JIA BYJIKaHH3aTOB 3 HeKPUCTaMH3YI0- 
muxca KayyyKoB CKC-30A u CKB. 
B cayuae HanlOJHCHHBIX pesuH 43 CKH pesKoro, ckaukooOpasHoro H3MeHeHUA 
yKa3aHHbIX MOKa3zaTesel C yBeJIMYeHHEM CTeENeHH BYJKAaH3alLHH He MpOHCXOyUT. 
JWHako nocwe ONpPeeeCHHOH, ONTHMAJIbHOM, KOHICHTPalHH NMOMepeyHBIX CBA- 
3H CONPOTHBJeHHe PaspbIBy TakxKe yMeHbIUaeTCs. 

Tak Kak MOBbIlleHve TeMNepaTyPbI BY IKaHH3alMN pesun u3 CK composox- 
faeTca pacnafOM NOMepeuHbIX BYJIKaHH3allMOHHBIX cBa3el (5), MOxKHO OblIO 
DKVaTb Pa3JIMUHOTO NOBeAeCHHA OOPasIlOB Cc PasHO cTeNeHbIO NoMmepeuHoro 
NMBaHHA MPH H38MeHeHHH YCJOBH ByJKaHH3allHn, 


Ta6Omuua 1 


A3MCHeHHe OCHOBHBIX NoKasaTesieH HEHAMOJIHCHHBIX BYJIKAHH3aTOB H3 CKH c nossmennem 
TeMNepaTypbl BYJIKaHH3aNHH 


YcOBHA By JIKaHH3auHu 


Tloxasarenu x re Pe PS : 
~= = ~m a) 1 
oF x = Qe 9 5 
se | =2 | 38 | S28 | So 

Cmecb 1 | Konyentpauna nonepeysnix cBa3eit, 
n,-10® mon/cm§ 96 92 78 68 64 
Mozy pu yauunenun 300%, Kr/cm? 15 15 15 13 13 
ConpoTuBsieHHe pasppiBy, KI/CM” 28 29 33 | 180) 202 
OTHOCHTesIbHOe yquHeHHe, % 530 | 550 624 | 1020 | 1040: 

Cmecb 2 | KontexTpallua monepeuHbix cBa3eH, 
n,-10® mon/cm3 94 80 66 50 42 
Moxyab mpu yoannenna 300%, Kr/cm? 14 ANS} 42 10 10 
ConporuBsieHve pa3phiBy, kr/cM? 24 32 A AUG fi alesh 
OrHocuTesbHoe yAHHeHHe, % 545 710 | 1416 } 1270 | 1220 


IIpumeuannue. Cmecb 1 cogepaxut 0,2 yacru ceppt H2,0 uacTH TeTpameTHATHypam- 
Becy Ibbuna, cmecb 2 cogepxuT 1,0 yactu ceprr un 0,8 yacTH OeH30THAasONICy IbpeHAMSTHII- 
AMMA. 


| 
_ Tlouwyuenupie 9KCnepHMeHTaJIbHbIe JaHHbIe (Ta6. 1 wu 2) TloKa3bIBaloT, YTO 
POUHOCTh Pe3HH, y KOTOPbIX KOHI[CHTPallMA MOMepeyHbIX CBAZeH MPH LaHHOH 
Br coarype Me€HbIIe ONTHMAJIbHOH, YMCHbIWaeTCA C yBeJIMYeHHeEM TeMMepaTyPbI 
symKanusauun. IIpounocrbh pesHH, Y KOTOPbIX KOHI[eHTPallMA NOMePeyHbIX ByVI- 
KaHH3al\HOHHBIX CBA3el MpH AaHHOM TeMMepatype OovIbWe ONTHMAIbHOH, pH 


IOBbINICHHU TeMNepaTypbl BYJIKAaHH3alHu YBeJIMUHBaeTCA. 
| 


ToppnueHue mpouHoctu OyfeT TEM 3HAUHTEIbHee, UCM MCHbIMe OTHOCHTCJIb- 
dai POJIb OKHCMMTEJIbHBIX MIPOWeCCOB, BbISbIBAIOUMX ecTpyKUMIO MOJeKYVI 
KayuyKa Ip eiCTBHH BbICOKMX Temmepatyp. YReMYeHHe MPOUHOCTH IIPOHCXO- 
MUT JO Tex Mop, NOKa KOHWeHTpallusA MOMepeuHbIx cBxAZei He YMeHbUINTCA TO 
onTuMabHol. TIpv JaspHeiwiem yBeIHYeCHHH TemMepatypbl ByKaHNsallHu Hau- 
HeTCA Mpoiecc yMeHbIMeHHA MpPOUHOCTH. 

) 


* VspecrHoe BIMAHHe Ha MpouHOCTh pasMepa OOpasia, CKOPOCTH etpopMallHH M ApyrHx 


pakTopos B HacTosmlel paOoTe He paccMaTpHuBaIOCb. 
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Ta6Oaunua 2 


OcHOBHBIe NOKasaTeJIM HaNOJHeHHBIX Pe3HH U3 CKMV mpu pa3How Temmepatype By IKanHag ag) 
B 3aBHCHMOCTH OT HCXOJHOM cTeMeHH MoMepeyHoro CIMMBaHHA 


Tlokxa3aTewu Cmecb A Cmecb 5 


Temnepatypa Bymkanusaunn, °C} 133 | 143 | 163 ATS e433 443 | 1638 |. 173m) 
TlpoqomKUTebHOCTL BYJIKaHH3a- | 
IHU, MHH. 60 45 30 15 60 45 30 45 | 
KoneHTpalua MomepeuHbix CBA- 
sel, 1,:10® mon/cm® ASO 42) A283 ADA | AAO 102 82 714, | 
MofyJb pu yaauHenun 300%, 
Kr/cm? ASA” Ad 90 92 75 60 45 37 
ConpotuBseHHe pasppiBy, Kr/cem? | 4174 | 4194 220 220 | 265 245 | 4193 | 4708} 


OrHocuTeJIbHoe yAHHeHHe, % 390 | 440 | 550 544 | 740 770 | 835 | 89507} 
ConporuBsienue pasqupy, Kr/cM 48 56 63 80 | 105 108 66 o4 | 
| 

IlIpumeuaune. Cmecb Acogepxut 0,6 uacru ceppt u 2,0 uacTH TeTpameTustTuypam 
mucylbpuya; cmMecb B cogepxxut 0,4 uactn ceppi u 1,0 yacTH TeTpaMeTHsTHypamMsucybpuna } 


TlonyyeHHble pesybTaTbl PaCCMaTPHBalOTCA KaK TeOpeTHYeCKOe OOOCHOBa 
yHe JuIX pazspaOOTKH KOHKPeTHBIX pe3sHH 43 CKNM, nosBoJlstouHx MpOBOLUuT 
BYJKaHH3allHl0 IPH BbICOKHX TeMMepaTypaxX 6e3 CHHKeHHA MPOUHOCTH. 

YuuTbIBad, YTO 3aBHCMHMOCTb OCHOBHbIX MOKa3aTesleH Pe3HH U3 KayudyKo 
HaTypaJIbHOrO H JUBMHWJICTHPOJIbHOrTO OT CTelMeHH MoOMepeyHOroO CIWHBaHH 
OMHCbIBaeTCA KPHBbIMH, AaHaJIOTHYHbIMH TIPHBeACHHbIM Ha puc. | cJleBa, MO*KEH 
CUHTaTb BO3MOXKHDIM IIPHHIWNHaIbHoe NoOJyYeHHe Pe3HH 3 YKa3aHHbIX Kay4y 
KOB, y KOTOPBIX C NOBBIIMeHHeEM TeMMepaTy Pb! BYJIKaHH3allHu Tak %Ke He Oyeyp 
HaOJOaTbCA YMEHbILeCHHe MpPOUHOCTH. 


Hay'Ho-vccJieqoBateIbCKHH + MHCTHTYT Tlocrynu10 
IWHHHOW MpOMbILJIeHHOCTH 20 IX 1958 


UMTHMPOBAHHAYA JIMNTEPATYPA 
1B.A.Horagakun, B.K.Kapmun, W.U.Toan6epr, JAH, 53, 331 (1946)% 


Kom. *%KypH., 9, 225 (1947); B. A. HoragKkun, B. K. Kapmunu, Koa. xypu., 
348 (1947). * A. TI] [ucapeuko, B.W.Anmexceeuko, Mc.C.OnbmaHckuip 
Jlerkaa mpom., 9, 18 (1955). 3 A.C. Ky3pmuuckuda, B. ® UeptKosa, JAE 
99, 261 (1954); A.C. Ky3bMuuckui, H.H. Jleaxues, 10.C.3 yes, Oxucaeny i 
Kayuykos u pesun, 1957. 4K. ®. AuuKanospa, T.9.Betn u ap., Kayuyk |pf 
pesuna, Nol) 4(1957)) 2s Hb yu Ko; AT: Ul 8a pw. A. H. TyMa Hosa, Kaug | 
uyk m pesuna, Ne 5, 1 (1957). % A. T. Ulsapu, Kayuyk, u pesuna, Ne 7, 31 (1957, 
ll. MoD ST yen O B.C Ka of Ube Teh ops, > C6opn. Crapenne Kay¥yKoB MW pe3HH | 
NOBbIMeHHe HX CTOUKOcTH, 1952, crp. 68. 1 i 


Jokaayp Akagemun nayx CCCP 
| 1959. Tom 125, N 2 


PEOJIOPHA 


A. HW. APXAHTEJIbCKHH 


K CTPATHFPA®HK YPJIEHOCHbIX OTJIOKEHHHM 
BOCTOUHOLFO CKJIOHA XPEBTA MAJIOFO XHHPAHA 


(ITpedcmasaeno axademuxom C. H. Mupoxosim 21 XI 1958) 


Bospact yrvieHOCHbIX OT/O%KeHH BOCTOUHOrO cKOHa xp. M. XuHraHa Jo 
OcNeqHero BPeMeHH OMpeseAJICA Kak IOPCKHii HIM TpHacoBbii ((1-%) u gp.). 
B pesyprate reojlormuecKHx HcceqOBaHHii, NMpOMsBe_eHHbIX X93 Cu-Jln-~ 
em (*) B OacceliHe HuKHero TeyeHus p. CyHrapH uM aBTopom B Oacceline p. B. Bupsi 
952 r.) MoslyyeHa OoNee NOHAA Mameo6oTaHMyuecKad XapakTepucTuKa yrvie- 
OCHbIX OTJIO*KeCHHH YKa3aHHbIX Bbile OOacTeH. Hammunue HOBbIX O6HOCTpaTH- 
apHyecKHX MaTePHaJIOB, XaPaKTePH3YIOWWMX H3y4aeMble YIJICHOCHbIe OTOKe-~ 
MA, MOSBOJIHIO, C OHO CTOPOHHI, ONpeAeHTb reoOrMyeckHi BOSPacT NoceL- . 
AX WH, C [pyro — OKa3aTb CHHXPOHHMYHOCTb HX C YIVICHOCHBIMH OCay{KaMH 
acceHHOB pp. Seu, Bypen u Bepxuero TeyveHun Amypa. YcTaHOBsIeHHe HOBOrO | 
(paTurpaduyeckoro MOMOXKeHUA YIVICHOCHBIX TOJIIML, PaCMPOCTPaHeHHbIX MO BOC- 
yuHOMy cKIOHy xp. M. XuHraHa, uMeeT OoubWIOe MpakTHYeCKOe 3Ha¥eHHe, 
‘Ke MPHBOAMTCA FeOJOrMyeCKHH Paspe3 YIJICHOCHbIX OTJIOMKeHHH, a TakxKe. 
ICTHAIOULHX HW MepeKPbIBAalOWHX OOPpasoBaHuh seBoOepexbaA p. B. Buppi B 
auouHe c. Yrombuon Conku, pacnosox*keHHoH B 1,5 KM K BocTOKy oT cT. Bupa 
MYPCKOH Ke. Wop. 


: A. Bupce¢kasa. cBuTta (ls —Crpb 


a. B OCHOBaHHH CBUTHI 3aJleraloT TYbI KHCJIBIX MOPOL, MacTOBble sdxpy3HBbl 
2PeMeCHHOPO CocTaBa: OT KHCIOFO (KBapleBble MOPupbl) NO OCHOBHOrO (ouIe- 
TBI). : 
6. B cpequeli uacTu CBUTHI PasBUTbI YIVICHOCHbIe OTIORKeHUA, Tydbl, Typoren- 
ple MOJIMMHKTOBbIC aJIeCBPOJIMTbI WH MWeCuaHHKH, COepxKalllMe yeTbIpe Mlacta © 
AaMeHHOFO yrs MoULHOcTHIO oT 0,20 0 1,38 M. B yrueHOcHbIxX OTMOXKeHUAX Hali- 
SHbI CuICAYIOUMe PaCTUTebHbIe (opMbI, ompegemeHHbie P, 3, TeHKHHOM: 
ladophlebis haiburnensis L. et H., Coniopteris hymenophylloides Brongn., 
. burejensis (Zal.) Sew., Equisetites sp. cf. E. columnaris Brongn., Elatocla- 
us manchurica (Jabe) Jok., Ginkgo sibirica Heer, Gleichenia sachalinen- 
s Krycht., Podozamites lanceolatus L. et H., Onychiopsis elongata (Geyl.) 
ok. 

B. CrpaturpacbuyeckH BbILLe 3aleraloT TyPbl KBaPIWeBbIXx noppupos. B Bepx- 
aii YACTH CBUTbI YCTaHOBJIeHbI PpaBeJHTbI HM KOHITVIOMepaTbl C Ty(OreHHbIM © 
sMeCHTOM HM TabKOli cocTaBa HW KeNexKaulMxX MOpOX: KBapleBbIX Moppupos, 
da6a30B HW TYPoB. 

O6ulad MOULHOCTb CBHTbI WocTuraeT 510 M. ; 

Tlopogpl, 3aeratouHe B CaMbIX BePpXaX CBHTHI, B paiione c. YrombHow Conky 
2 yCTaHOBJIeHBI. : 3 

Ilo npapomy Gepery p. Bb. Bupsi, mporus c. Yroubpyol Comku, HW B pakoue 
wKHerO TeueHuA p. JlaHrapbl 1-H, PacmoslO%KeHHOM BOCTOUHCEe, YCTAHOBJICHDbI 
“amlOouHble OOPa3s0BaHUA CpeHe-HM*KHEIOPCKOrO Bospacta. 
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Baxas 1353 


B. Jlanrapuuckas cBura (I,_»)l?* 
a. B ocHOBaHHH CBHTbI 3aleraloT KOHTVIOMepaTbl C MpOCcOHKaMH NecuaHH-: 
KOB MW apruuJiJiHTOB. 

6. CpeqHad YacTb CBUTbI C/OVKeHA TOJLMel APKOSOBbIX MeCYaHHKOB C JIMH- 
3aMH KOHTVIOMepaTOB, aJI€BPOHTOB HM aplHJJIMTOB, B KOTOPbIX HaHJeHbl HeO!-) 
peleMMble MeIKHe TOHKOCTBOpYaTble pakoBHHb! Pelecypoda u Gastropoda..}) 
B pepxuelt yaCTH CBHTbI 3aleralOT MATb MJlaCTOB KaMeHHOFO YyIvIA MOLULHOCTbIO: 
ot 0,05 yo 1,8 mM. O6ulaid MOULHOCTb CBHTbI paBHa 720 M. 

B. Tlopogpl, OnvcaHHble B C10e 6, 3aKpbITbl MOKPOBOM CHeHHT-lMopdupa. 

B 36 kM K 3anagy or cr. Bupa B paiione cr. JIOHJOKO, B yIvIeCHOCHbIX OTJIO- 
*KCHHAX, HalieHbl CeyIOUMe pacTHTebHbIe POPMbI, ONpeeweHHe KOTOPbIXs 
npowspegeno P. 3. Tenxunoli: Ginkgo sibirica Heer, Coniopteris Maakiana 
(Heer) Pryn., C. hymenophylloides (Brongn), C. Obrutschewii (Krasser) 
Pryn., Pityophyllum Nordenskiéldii (Heer), Podozamites lanceolatus L. et! 
H., Onychiopsis Mantellii Brongn., Sphenopteris naktongensis Jabe, Sphen 
opteris ex'gr. Sph. Goeppertii Dunk., Sphenopteris sp. ex gr. Coniopteris burejen- 
sis (Zal.) Sew., Sphenobaiera angustifolia (Heer) Florin. | 

KomnseKCbl HCKONaeMbIX pacTeHHii 43 palionop ctanuni Buppt u JlonzoK 
MOSBOJIAIOT OTHECTH YIVICHOCHbIe OTJIOXKCHHA, B KOTOPbIX OHH HalileHbl, K BepX~ 
Heli ope H HuxKHemy Mesy, C. M. Lkop6aTos (°) onHcaHHble OTO2*KeCHHA OTHOCHT 
K HHKHeH tope. 

Tipupeyenuple tbopucTHyueckHe KOMMJIeCKCbI M0 CBOeMy COCTaBY BeCbMa OJIM3KB 
K (bOpHCTHYeCKHM KOMIVIeKCaM YIVJICHOCHbIX TOW GacceHHoB pp. Sev, Bypex 
MH BepxHero TeyeHHa AMypa, COCTOALLHX B OCHOBHOM H3 [lamOPpOTHHKOB, 
pHHaymexkaulux pogzam Coniopteris, Cladophlebis, Sphenopteris, Raphaelia, 
Eboracia, rvuKroppix — Ginkgo, Baiera, Phoenicopsis, u Czekanowskia, 
uvKagodutos — Taeniopteris, Nilssonia wu oTYacTH XBOMHbIX HW XBOLLEBbIX. 

Hamune paccCMaTpHBaeMbIX BbILUe (bIOPHCTHYCCKHX KOMMJICKCOB, OJIH3KHX 
m0 cBoeMy COCcTaBY, JaeT OCHOBaHHe rOBOpHTb 1) O CHHXPOHHYHOCTH BMCLALaIOWH x 
UX OCaOUHbIX OOpa3s0BaHHi HW 2) O BePXHEIOPCKOM-HH2KHEMEJIOBOM BO3pacTe HX. 

B woxwxHOK uactu xp. M. XuHraHa B X3raHCKOM YrvIeHOCHOM palioHe X93 Cr 
JIuub (7) BbIMeAeT X3TAHCKYIO CePHIO YIVJICHOCHBIX OTJOXKeHHH, COCTOAIIMX 
M3 TpeX MayeK: HMKHeH, cpeqHeH HW BerXHeH, OGmleH MoHOCTbIO 1400 m. 
To cooOujenui0 BbIMeHa3BaHHOrO MCCeLOBaTeIA, HW2XKHAA YreHOCHaA Mauka 
OTHOCHTCA K CpefHeli lope, a BEPXHAA HW CpeqHAA — K BepXHeli ope. OmHaKe 
B COCTaBe @JIOPHCTHYeECKHX KOMIMMJI€KCOB, YCTAHOBJICHHbIX B BepXHeli H cpeqHek’ 
yrvleHOCHbIX MayKax, HM lIpuBogzatca Onychiopsis elongata (Geyl.) Jok.,Ruffordia 
Goeppertii Dunk., umeroujve OCHOBHOe pacmpoctpaHenue B HWXKHeEM Meu. 
Hanwuve 9THX MCKONaeMbIX PaCTHTebHbIX OPM MNO3BOIAeT BePXHIO 
HW CpeHIOIO YrvIeHOCHble Nauk OTHECTH K HHXKHEMY MeJyY HW BepXHeli 1ope HM CUH- 
TaTb UX BO3PaCTHbIMHM aHaJIOraMH YTVJICHOCHBIX OTOXKeHH OUpCKOM CBUTH 
(Is —Cri)b B paiione cr. Bupbl 4 yrmeHocHBIX Tou, Oaccelinos pp. Bypen,, 
Seu WH BepxHero TeyeHua Amypa. 

C. WU. Ukop6aTosnm u Ap. B ocaqouHbIx O6pas0BaHuAX, PasBUTbIX Ha Mpa-) 
BoM Oepery p. B. Bupbl, mporus c. Yrompuol Conku, a Takxe BocTOUHee, 
B pavioHe HMKHero TeyenHa p. JlaHrappt |-ii, HaliqeHbl HeoNpeyenuMble MeIKHe 
TOHKOCTBOpUYaTbIe PpakOBHHb! Gastropoda u Pelecypoda u 6enemunT Tuna Cy- 
lindroteuthis stimula (no onpegenenuio T. A. Kppimrombua). YKa3aHuple oT- 
JIOWKEHHA, SAKJNOUAIOWIMe YFOJIbHbIe MIAaCTbl, BbILWeHASBaHHbIll HCCIeOBaTese 
OTHEC K «Me€CUaHHKOBOH TOVIIe» HHKHeH IOPbl HW CUHMTA UX OHOBO3PacTHbIMM 
C YIvIeHOCHbIMH OOpas0BaHuAMUN paloHoB cTaHiMi Bupst u JlongoKo (nepobe- 
pexbe 5B. Buppt). 


Sees See 8 es, ere 


aS Ss me = 


* Haspanne JlaHrapHucKad cBuTa BHepBble BBeqeHO C. A. MysbineBbim (°) y1d O6osHaue~ 
HMA yII€HOCHBIX OTJIOXKCHHH, MO CTO ONPeMeNEHHIO, TPHacoBoro BOspacta, MOLLHOCTbIO 250 M,| 
yCTaHOBJCHHBIX MO MpaBomy Gepery p. b. Buppl, nporus c. Yroupuoli Conku. Hamu kK waH- 
rapHHCKoH cBuTe (Ii_2)1? orHocuTca B mpezemax TOH Ke Nowa BeCb KOMMIeKC OCaOUHBIX 06+ 


Pa30BaHHi OT KOHTIOMepaToOB, 3aseralollux B MOZOUIBE ero, O TOHKOOOOMOUHIX MOpox B Kpo-+ 
Bue, — OOWeH MOLHOCTbIO 720 m. 
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OTH BBIBOJbI ABJIAIOTCA BPA JM MpaBMUJIbHBIMH, Tak Kak OnocTpaturpadu- 
/4eCKHE MaTepHaJIbl, MPHBeJeHHbIe B HACTOALMLeH CTaTbe, MOSBOJIAIOT OTHECTH OT- 
| AO*KeHUA pahouow cTanuni Buppi u JlongzoKo (nepwiii Geper p. B. Buppi) k Bepx- 
Heli jope 4 Hw KHeMy Mey. Bospacr 2Ke yrvleHOCHbIX OTIOXKeHUL, PasBUTbIX Mpo- 
THB Cc. YrouibHol Conku (npaBpii Geper p. B. Bupsi), namu onpesensetca 
/yCJIOBHO Kak cpeHe-HHMKHEeIOpCcKHhi. 

Takum o6pasom, BbIBOAbI NpeAbILyuHx uccmezoBateneli ((°) 4 Bp.) 06 oLHO- 
BO3PaCTHOCTH YIVICHOCHbIX OTJIOXKeHHH JIeBoro MH NpaBoro GOeperos p. Bb. Buppr 
B palione c. YrombHol Conku He COOTBETCTBYIOT HOBbIM MavleOOOTAaHHYeCKHM Ma- 
‘Tepvaam. B jelicTBuTebHOCTH, Kak B Mpewenax BupcKoro KaMeHHOYyrosbHorO 
|MeCTOpOX*KMeHHA, Tak HW B COMpelebHbIX OONACTHX BOCTOUHOFO CK/IOHAa 
'xp. M. Xunrana B BepXHeM Me3030e YCTaHOBJIEHO HaJIHUMe JBYX YIvICHOCHIX 
| TOJIUL: BepXHeli, OTHECeHHOM K OupcKoli cBuTe (Is—Cri)b, w HH2KHeH—K aHrapHE- 
CKO cBuTe (li-2)1?. Bospactubie aHanoruu OupcKol CBUTbI BepxHelopcKoro — 
/HHM)KHEMGVJIOBOTO BO3paCTa YKa3aHbl BbIle. K OcaqOuHbIM OOpa30BaHHAM, CHH- 
XPOHHUHbIM C HH2KHEM YIICHOCHOH TOMLLEH YCOBHO CpeHe-HWKHEIOPCKOFO BO3- 
‘pacta BocTouHoro cKjoHa xp. M. XuHraHa, MO-BHAMMOMY, culenyeT OTHECTH 
‘yraenocubie noposp SytedcKow cBuTb (I2) Bepxue-Amypckoro yraeHocHoro 
| paioua, 3elickol cBuTb (I1-2)z? Gaccelina p. 3ev HW HM KHeH YrmeHOcHOl naykn 
(Iz) B X9raHcKom palione Ces. Manpuxypun. B Gacceiine p. Bypeu Bospactupie 
aHaJIOPHH BbILWeyKa3aHHbIX YIPJI€HCCHbIX OTJOMKeHHH OTCYTCTBYIOT, TaK KaK 
B 93TOM paloHe cpeHe-HWKHEeIOpCcKHe MOfOLbl MpeAcTaBJieHb! MOPCKHMH 
alnamu. 


—— 


— 


Bcecoio3Hplli HayuHO-HCCeLOBaTeJIbCK HH Tlocrynuto 
yTONbHbIM HHCTHTYT 21 XI 1958 


UHMTHPOBAHHAA JIMTEPATYPA 


10. B.UAspaunos, Teon. uccnex. u paspeyq. pa6oTb no WHHHH CHOupcKOH Xx. Z., 
s. VIII, CII6., 1898. ?C. B. KoucTaHToOB, Teon. uccnex. B 3ONOTOHOCHBIX OONacTAX 
CuOupu. Amypcko-IIpumopckuii pation, sp. XIX, CII6., 1915. ?C. A. My3naes, Tp. 
‘J.-B. bunuana AH CCCP, 1935.4 X9Cu-Jlu ub, Duuxn Cros 6a0, 33, No 2, 1953 (Ha Kutaii- 
‘ekom aspike). °C. MW. Wlkop6arTos, Tp. BupoOugxanck. reon. skcneq. 1933—34 rr., 
‘JI.—M., 1937. 
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Jloknaxp AkayeMunH HayR CCCP 
1959. Tom 125, Ne 2 


rEOJOrHSA | 


JI. H. BOFOJIKOBOBA 


K BOMPOCY O CTENEHAX YPJIE®HUKAIMH 
VW CTAXHAX YPJIEOBPASOBAHHS BYPbIX YEN 


(IIpedcmaeaeno axademuxom H. M. Cmpaxoeoim 19 XI 1958) 


Vismenenne Gypbix yruiei B mpolecce yruietpHKaluH OUTH He OCBELeCHO HH | 
B Hallie, HH B 3apyOexKHOH suTepatype. A Mex,y TeM BHIABJIGHHe MPH3HaKOB 
CTeleHM yrviepuKalun u rpynn yrviepukalluu Oypbix yruiel, OXapakTePpH30BaH- | 
HbIX TEXHOJIOPHYCCKHMH, XHMMYCCKHMH, PUZ3HYECKHMH, ONTHYeECKHMH UH APyruMy | 
MOKa3aTeIAMH, OOJIErUHT PelieHve MpakTHYeCKHX 3aay, CBA3AHHbIX C HCIOJIb- 
30BaHHeM. yrJIA, a TAK2KE MOMOKET BLIACHHTb TEOPETHYeCKHe BOMPOCHI, Kacalo- 
UlHeca cTaquii MpespallleHua OpraHwyeckoro BelllecTBa B TlepHo, yrvleo6pa3o- 
BaHHA. | 

B HactTosallei cTaTbe H3JlaraloTCA HEKOTOPble pe3yJIbTaTb! PaOOThI, KOTOPBIE | 
ObIIM MOyYeHI MpH uCcceOBaHHH OypbIX yrvie M COBpeMeHHOrO TOpda* 
neTporpaduyecKHMU HW XMMHMYCCKHMH MeTOaMH. PaOota MpoBosusacb MOM pyKo- 
BoyicTBoM B. C. W6s0Kkosa. 
_ ]iaa uccneqopaHusa ObWIM MCIHOb30BaHbI TpeTHUHbIe yrin EpmoaespcKoro 
MeCTOpOxKAeHHA Balikupuun, wpckue yrau BomyuaucKoro, borocoBcKoro MecTo- 
poxfenui wu UensOunckoro OaccetHa Ypasia, HWKHeKapOoHoBble yrsau Tlog- 
MOCKOBHOrO OacceliHa H COBPeCMeHHbIM CHJIbHO Pa3JIOMKUBUINHCA HH3HHHbIM TOpd 
Mockosckoit 06.1. Bcero 6bluIo uccIeMOBaHO OKOIO 100 o6pa3oB yruleli u TOpda. 
Yruu 4 TOpP no neTporpaduyeckomy coctaBy lipHHaqwexkasu K OLHOMY H TOMY 
2*Ke TeHETHYeCKOMY THITy — KJlapeHy, XaPaKTePH3YIOWIEMYCHA CHJIbHbIM Ppa3BH- 
THEM TeJIMPHUMPOBaHHOrO BelllecTBa — KOJHHUTa (90%), BKsIHOUAIOULero He- 
OOIbUOe KOJIMYECTBO CHOP, KYTHKYJIbI, CMOJIAHBIX TeJI€l, M@JIKUX (pparMeHTOB 
BUTpeHa H (io3seHa H He3HAUHTeJIbHYIO MHHEePaJIbHy!IO IPHMeCb B BHe 3epeH 
KslacTH¥ecKOroO MaTepHaJia. MccieqoBaHHA MoKa3au, 4TO NMeTporpaduyeckuh 
MeTOJ BbIABJIGHHA CTeNeHH yruiepuKaluv, paspaboTaHHbI BnepBbie 3. B. Ep- 
TOJIbCKOH (*) JIA KAMCHHBIX yrvieH, He WaeT AA OypbIx yruielH HCUepMbIBaIONUX | 
pesybtaTos. Ilo nerporpaduyeckHM NpH3HakaM (Ta6J. 1) BbI,eAIOTCA MHLUIb | 
TOpd, MArKHH OypbI yroulb u TBepAbI OypHii yromb. Takum O6pa30M, OCHOBHaA 
yacTb OypbIxX yrueH — TBepAble — HMeeT CXOAHBIe NeTporpacwyueckHe NPU3Ha- 
KM yrvieukalul U, CJleqOBaTeJIbHO, OCTaeTCH HepacuwIeHeHHO!. 

OPPekTHBHLIM MeTOAOM ONpeseNeHHA cTemeHH yraepuKkaluu OypbIx yraeli, | 
O ¥eM TakxKe CBUeTeIbCTByeT u padota B. A. Kusasepa (*), aBsIaqeTCA U3sMepeHHe 
NOKa3zaTesel MPeJOMJICHUA BUTPeHa, BbIACCHHOTO W3 YA. OTOT MeTOA paspa- 
OoTaH M MOApoOwO onncaH Aa KaMeHHBIX yrvieli H. M.Kppiosoli B 1952 r. 
XOTA 3ABHCHMOCTb BCIMUMHbI NOKasaTeA MPeOMJICHHA OT CTeleHH yruleduKa- 
UHH ObWa BbIABIeCHa SHaUHTeIbHO paHblile, BHayame Makkeli6om u KBupKe 
(*), a 3atem KenHouom u J[Kopxem (8). 

OrmeTuM, 4TO JIA H3MePeCHUA MOKasaTeIA MpeOMICHUA KYCOUKM BUTpeHa 
B lpemapaTaxX HeOOXOAMMO BHIOMPaTb NMOJHOCTHIO MpOspayHble H OMMHAKOBBIe 


* e 
Ha I mexayHapogHom Konrpecce no merponoruu yrae B cenTa6pe 1958 r. o0cyKlaica 
BOMPOC O BOSMOXKHOCTH OTHECeHUA Topia K Psy yrael. B HacTosmel craTbe Top paccmaTpu- 


BaeTCA Kak M€PpBHUHEI MpPOLyKT H3MCHECHUA OpraHHyecKoroO BeLecTBa B MIpomecce yrueo6paso- 
BaHHa, 
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10. WBeTy — CBeTO-KOpHuHeBble. JL uccmeqOBaHHA HEOOXOAHMBI TaKxKe CBe- 
*KUe, He BbIBETPevIbIe yr. HecoOmoenue STUX YCOBHIi NPHBOAUT K HeACHbIM 
pesybtatam. Tak Kak Oypble yrviM H30TPONHEI WIM O6HapyxXHBaIOT ca6yto0 
aHH30TPOMHIO B KOHIe pala yruiepukalHu, BeHUMHEI MoKasaTeeli mpesom- 
weHusa m9 ocam Ny, u N, av60 paBubl Mexy coOoli, mm60 pa3sHATcA Hecylle- 
‘CTBEHHO. Tlostomy B Ta6a. 1 npuBoyatca noKasgaTenH TIPe€JIOMJICHHA, MOyueH- 
HbI€ IPH U3SMepeHHH MO OMHOH H3 ONTHYeCKHX oOcelt. 

i V3 Ta6n, | BUHO, UTO YIJIM KaxKMOrO MeCTOPORMCHHA XapakTepU3yIOTCH 
“OlpeseeHHOK BeJIMYHHOH NOKasaTeJA NpesOMeHuaA BUuTpeHa. IlockonbKy cpaB- 
HHBalOTCA BeJIHYHHbI MOKasaTeJieH MPeJIOMJICHHA BUTPeHa, BBIJeIeHHOTO. 13 
yreH OfMHakOBOrO NeTporpadMyeckoro cocTaBa — KJlapeHOBbIX, O6pa30BaB- 
WIMXCAH B CXOJHbIX (allMaJIbHbIX YCJIOBHAX, — Pa3JIMUHA B BeJIHUHHE NMOKa3a- 
‘TeJeH MPeIOMJIEHHA, CJIeCOBATeEbHO, OTParKaloT pasMuMA B CTeneHH yraecbu- 
Kalluu yraia. Mcxoqa u3 uccleqOBaHHOrO MaTepHasia, MO BeIMYNHE NOKa3zaTeveli 
‘TIPesJOMIeCHHA BbIeACTCA NAT Tpynn yraepukaunu Oypbix yriei; nepBas u3 
-HHX ABJIAeTCH TOPOM, BTOpad — MSTKHM OypbIM yrsieM, Ha TpeTbio, ueTBep- 
TYIO WH MATYIO NOApasqenAaloTcA TBepsbie Gypble yrvin. 

 Bobifeqenuble rpynnbl yrnepukaluu MOLTBepKAalwoTcA XMMMYCCKHMM Xapak- 
TepHCTHKaMH, NOJYYCHHbIMM HaMH NPH UCC/eAOBaHHU yrsieH MeTOJaMH, KOTOPbIe 
‘CBOJATCA K H3BJICEYCHHIO MH OMpeeseHHIO BbIXOJa FYMMHOBbIX KHCJIOT, OMmpeeve- 
‘HMIo HX Nopora KOarysAWMU M ONTHYeCKOH nuoTHOCTH. I]pumeHeHHe STHX MeTO- 
JOB JIA XAPaKTePHCTHKH BellecTBa Gypbix yruiek Oblwio mpeqoweHO T. A. Kyxa- 
pexxo (4,°), Ero ycTaHoBeHO 3aKOHOMepHOe YMeHbINeCHHe BbIXOJa TYMHHOBBIX 
KHCJIOT B yrvie, YMeHbIUeHHe Nopora KOaryJIAWMH TYMHHOBbIX KHCJIOT H YBeJIH- 
yeHHe HX ONTHYECKOM MIOTHOCTH pM NOBBIeHHU yriepuKaluu Oyporo yrs. 
Kak BugHO “43 TaOu. 1, NOMyYeHHbIe HaMH JaHHble BMOHE COracyIOTCA C BBI- 
‘Bonamu T. A. Kyxapeuko, 4, KpoMe Toro, NOKasbIBalOT, YTO BbIXOJ, T'YMHHOBBbIX 
KHCJIOT, BEJIHYMHAa MOPOra KOaryJIALMH UW ONTHYECKON MJIOTHOCTH MOFyT CJIY2KUTb 
OObEKTHBHBIMH NapaMeTpaMU [WIA onpeweeHuaA rpynnbl yruepuKalHn Topda 
uM Oyporo yruic B PAY C OMMHAKOBbIM NeTporpaduyeckHM COCTaBOM. 

Bce nATb rpyln yruepukauuu TakxKe YeTKO NPOABAIOTCA B MHG*PaKPacHbIX 

cnekTpax morsouleHud, cHATHIX O. HW. Suab6epOpant (Muctutryt roprounx uc- 
KomaembIxX AH CCCP) c Tex Ke yrvleH, KOTOPble ObIIH HCCJIeQOBaHbI HaMH MeTpo- 
TpaduyecKH WH XHMHUECKH. 
_  BoeweHHble rpymmb yrviepuKalWH MOXHO OTHECTH K ABYM CTaQWAM yTuie- 
| oOpasoBanna (rab. 1). Tleppax craqua yrmeo6pa30BaHHa OObeAMHAeT TOP 
“HW MArKHH Oypbili yromb. XapakTepHbIMM MpH3sHakamy Topda u MsarKoro Oyporo 
yrs, KaK BHO 43 TAGJIMUbI, ABAIOTCA: MOJIHOe OTCyTCTBHe GWleCKa, HECMOTPA 
‘Ha KJlapeHOBbI HX COCTaB, KOPHuHeBaA HM CBeTIO-KOPHYHeBadA OKPacka Bellle- 
-¢eTBa, KOTOPoe pacTupaeTcsA B MATKHH TOHKHH NOpowoK, OecnopsaqouHad OPHeH- 
'THPOBKa COXPaHUBIJHXCA PaCTHTEJIbHbIX OCTATKOB, 3€MJIMCTHI M3JIOM, yKa3bl- 
BalOllHi Ha PbIXJIOCTb BelleCTBa, OTCYTCTBHE HallpaBJIeHHA HallacTOBaHHA HU 
‘TPellHH OTIebHOCTH KaK B KYCKe, TaK HB 3asleXKH, CBETMO-2KeJITAA OKPacka 
KYTHHU3HPOBaHHbIX 9JIEMCHTOB, OKPyrvlaA (OpMa CHOP NOX MHKPOCKOIIOM, MOJI- 
Had U3OTPONHOCTh KOMMHUTA (OMHOPOAHAA FeMPHUMPpOBaHHaA OCHOBHAaH Macca) 
NIpW CKPeUleHHBIX HHKOAX, HH3KHM MOKAa3aTedb MPeJOMJIeHHA BATPeHa MH BbICO- 
KH BbIXOJ| PYMMHOBBIX KHCJIOT C BbICOKHM MOPOroM Koary All WH HHSKOH ONTH- 
YeCKOH IMJIOTHOCTbIO. 

YVka3aHHble MPM3HaKH CBHJETEIbCTBY!OT O TOM, 4TO BeleCTBO MATKOTO Oy- 
poro yruis, a TeM Oosee TOpta He HCHbITHIBAIO MPH CBOeM COpasOBaHu Kakoro- 
JIM60 CyleCTBEHHOTO JaBeHHA MH BIMAHUA TeMMepatypHI. B oxapakTepH30BaH- 
HOM Bulle TOpd) H OypbIi yroub MpeAcTaBAlOT COOOM MPOAYKTbI B OCHOBHOM Ono- 
XHMHUECKOFO PasJIOKeHHUA HCXOAHOFO PaCTHTeJIbHOFO MaTepHaJla C HCSHAYHTCIIb- 
HbIM yuacTHeM (pH3MKO-XHMHYeCKHX MpOWeccoB pH OOpasOBaHHu, [JlaBHBbIM 
o06pa30M, MATKOrO 6yporo yrvist B MepBbIM MOMe€HT MOCJe NOKPbITHA TOppAHHKa 
KpoBvieH, 

BuleseHHy!0 MepBY!O CTafulo yruieoOpas0BaHHA, OUCBUAHO, MOXKHO Ha3bIBAaTb 
cTalueli [uareHe3a, TaK Kak MpoTeKaloll{ve B STY CTalMIO MpOlecchl H BOSHH- 
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Ta6auua 1 
os 
Terporpauyeckue H XMMMYeCKHe MpH3HaKU rpynn yriepuKagun WM CTaqMM yrieo6 pasoBaHHua 
KJlapeHOBbIX Oypbix yrvieH 
Rese ale ae Ral hp a a act gals rt el hte A i a 
OpueHTH- 
oS NCGS POBK? 
NoNo MecropoxyeHHe, yckonae- Byeck LlpeT TBepocTb pactTH- 
TeJIbH. 
moro OCTaTKOB 
RIPON UM GST AS OG MnO AMO) OM Vee eee 
4 Mockogckas 06.1. HusHuHblit MaTopplit KopHuHe- Marky Becnopa- 
Topp BbI WOUHbIL 
2 Epmomaepckoe (Baw- Mark uit % ByposatTo- - To xe 
KHpHA) 6yppbilt KOpHUHe- 
yroulb Bblit 
3 BorocopcKoe Trepypie Baectanun Uepuplit Trepyzblit Tlocnof#vuaa | 
6yppie | 
yruu 
4 BosuancKoe To xe » ” » » 
5 TloyMOCKOBHbIi Gaccehu oe » » ” 6 
6 Uens6uucKuit Oaccelin ikl a » » p » 
Oxpacka OntuyeckHe 
Hananacro- | Tpeuunnl KyTHHA3H- @opma cBolicTBa 
NONo Vi310m I]noTHocTb OTJI€JIbHO- OBaHHbIX BeulecTBa 
BaHHe ane Pp enop 
QJIEMEHTOB KOJIJIHHUTA 
1 SemMsHcTpIit Ppl xpi Orcytct- OtcytTct- CxBeTu1o- Oxpyruaiaa M30TponHoO 
ByeT BYIOT *wKeNTaa 
2 = OrHocH- To xe To *e Kentaa * a 
TeJIbHO 
NJIOTHBIK 
3 Tlonypa- Tlnorupilt SicHo VMimetotcs MutTencus- CnsrouleH- Tlospasetca 
KOBHCTHIH BbIpaxKeHO HO-2KesITaa Haw aHH30TpOonHAa 
4 To xe é To »*e s To xe To xe OuenHb c1a60 
aHH30TpOnHO 
5 » » » bf 3 » hs ae To xe 
6 » ” » ” ” ” ” ” ” » C.s1a60 | 
aHH30TpONHO 
CxgolictBa 0,02% wre- | 
JOYHOrO pacTBOpa | 
IlokasaTeib npen eos Cranuu 
MN PeJIOM- | rym HHO- pynnat @MakTOpbEl rheceate 
jeHua BuTpeHa BbIx KHc- | MOPOP KO- Jone, mnorn.| Yraedu- yraeobpa- eee | 
nor, % | ary AAU | y dyoner. Kalli 30BaHHA | 
(B M/SKB. yaACTH "| 
BaC', Ha | cnexrpa 
1 a pacts.) 


a 


4 1,585 > N > 1,582 55—60 26 0,60 1-a 
2 1,627 > N > 1,624 44—50 22 0,83 2-a 
3 1,698 > N > 1,694 19—17 18—17 135 3-A 
4 1,706 > N > 1,702 1250 17—13 1,80 

4-a 
5 N = 1,706 12—7 16—11 1,90 
6 15122 > N > 1,718 4—2 10—7 2,00 5-A 
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Buoxumuuec- 
KHe, He3HauHe 


+ TeJIbHOe yua- I 
ctue dbusuKo- | (4HareHes) 

} XHMHUeCCKHX 

) 

| @Mu3uko- II | 

t XHMHuecKue | (91HreHes) | 


—~ 


Kalollve MpOAyKTbI MO CyilecTBy CXOJHbI C NpoleccaMH HW MpokyKTaMH cTalHu 
MMareHesa OCaOuHbIX MOPOA, OXapakTepHsoBaHHoK H. M. Crpaxospim (°). 

_ Bropas craqua yrneo6pas0BaHua BKlOUaeT TPH rpynmbt yrulepukalluu TBep- 
MbIX OypbIxX yruieH (Ta61. 1). XapakrepHbIMH HX NPH3HakaMu ABAAeTCA ACHO 
BbIPAKCHHbIM O/IECK, MCMOb3yeMbI MIA KaccHpUKalluu yrvieli, “epHbTit 1BeT 
BellleCTBa, NOCMOMHAA OPHEHTHPOBKa COXPaHHBIUUXCA PaCTUTEMbHbIX OCTATKOB, 
NOJIy PaKOBHCTHIH H3JIOM, YKa3bIBalOulMit Ha OCTaTOUHY!0 MJIOTHOCTb HM TBEPLOCTb 
BelllecTBa, NOAYepKHyTOe HallpaBJeHHe HallacTOBaHHA WM HasMUNe TPellHH 
OTACIbHOCTH Kak B KYCKe, TaK H B 3aJle%KU, HHTCHCHBHO-2KeJITaH OKPaCcKa KyTH- 
|HH3HPOBaHHbIX 3JIEMeHTOB, CIVIIOWLeHHad (bopMa cnop NO MHKpOCKONOM, MOAB- 
JI@HHE AHM30TPONHH BelLeCTBa KOJIMHHTA, PasBUBalolleeca K KOHILy pAya TBep- 
AbIX OYPbIX yrvieH, OTHOCHTEbHO BbICOKHIi MOKa3gaTe/b MPeOMJICHHA BUTPeHa, 
MaJIbIM BbIXOJ| TYMHHOBbIX KHCJIOT C BbICOKOM ONTHYCCKOL MVIOTHOCTbIO HM HEBBI- 
COKHM MoOporoM KOaryvJIALHH. 

Yka3aHHble MPH3HaKH TBeEPAbIX OypbIX yIvleli ABJIAIOTCA HHBIMH MO CpaBHe- 
HHIO C NPH3HaKaMH, XapakTepH3ylOULMMH TOpd HU MATKHH Oypbilt yrowb TOrO Ke 
TeHeTHYecKOrO THNa — KlapeHa. OTH MpH3HaKH CBHJeTeLCTBYIOT O TOM, YTO 
KJlapeHOBoe BelllecTBO TBePAOrO Oyporo yrvis, B OTMMUNe OT TOPtba HM MATKOFO 
Oyporo yrs, mpeTepneso H3MeHeHHA NOX BAMAHHeM JaBJIeHHA HM TeMMepaTypbl 
UM, TaKHM OO6pa30M, ABJIACTCA Pe3yJIbTATOM He TOJIbKO MpoleccoB OHOXHMHUe- 
CKHX, HO MH (pH3MKO-XHMMHYeCCKHX, MpoTeKalOUlHX Ha TviyOuHe H MpHBOLALLAX 
K OOpa30BaHHIO yIvIA, MO CBOMCTBaM COOTBeETCTBYIOWerO JIMTHHUMpOBaHHOH 
mopoze. 

BpieseHHyt0 BTOPyt0 CTaHIO yrieo6pa3s0BaHHA, OYeBUHO, MOXKHO Ha3bIBaTb 
cTayMel 2mureHesa, TaK KaK XapaKTePpH3yIOWlHe ee MPU3SHAKH NOMOOHHI NPH3Ha- 
‘KaM 9lvrene3a OcayouHbIx nopogx no H. M. Crpaxosy (9). 

IlpupeyzenHan paOota ABJIAeTCA NepBbIM IaroM Ha MYTH H3y4eHHA H3MeHeHHHi 
BelllecTBa OypbIX yruieH OJMHakOBOrO NeTporpaduyeckoro cocTaBa B Mpowecce 
yruaeo6pa30BaHua. KomMuecTBo BbIJeJIeHHBIX Tpynn yrviePuKalun yruieH, oue- 
BHJHO, He ABJIAeCTCA MCuepNnbIBalouwMM. Mx unc0 uM rpaHHlbl YTOUHATCA pH 
asbHehwwux padotax, C MpuBseyeHHeM HOBOFO MaTepHaJia H HOBbIX MeTOJOB 
vccleloBaHun. TakxKe yTOUHATCA WM MpH3Haku CTaHH yrseo6pa30BaHHa. 

Sallaya JabHeiero HCCJIeIOBaHHA B 3TOM HallpaBJIeHHH JOJKHAa COCTOATb 
B KOMIIJICKCHOM H3yYeCHHH Pa3HbIMH MeTOAaMH OpraHWyecKoro HW MHHepaJIbHOrO 
BeleCTBA C I[@JIbIO BbINCHCHHA BOMPOCOB, KaCalOWlMXCA COOTHOWeHHA CTaquh 
oOpa30BaHHA OCaJOUHbIX MOpo u cTaquh OOpasoBaHuA yrvieH. 


Teonoruueckuit HHCTHTYT IloctynHa10 
Akayemuu Hayk CCCP 12 XI 1958 


WUTHPOBAHHAA JIHTEPATYPA 
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3H. M. Kppstaosa, JAH, 85, Ne4 (1952). 4T. A. Kyxapeuxo, [Tymunospie 
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Jloraangm Axagemuu nayx CCCP 
1959. Tom 125, N 2 


TEQJIOFH A 


10. M. KJIEMHEP 


_HOBBIE JAHHbIE O MJIMOWEHE MPHBPE)KHOM YACTH 
CTENHOFO MAHPbIWJIAKA 


(ITpedcmaeaeno axademukom A. JI. Anuunoim 13 XI 1958) 


Mopckwve MJIMOWeHOBbIe OTOXKCHUA MOJIO2KE HH2KHEMOHTHYCCKHX JO CHX MOP} 
MOUTH He ObWIH MSBECTHbI B Mpezenax crennoro Manrpiiaka. JIMuib Ha CaMOM 
ore, B palione Buryalia, OTMeYeHbI H3BECTHAKH akuarblia. Syecb IOxHOMAHTHI | 
WWJaKCKOe M1aTO CMCEHACTCA 30HOH PaCUJICHCHHOFO XOJIMHCTO-JIOXKOHHHOPO PeJb- 
eda. B ApeBHHe nmoOrHe JOXKOUHbI AZbIKAMH 3aXOJAT AKUALbIVIbCKHE OTJIOMKE- 
HHA. OObINHO HX KPOBJIA MOUTH HE MPeBbILaeT HYJICBbIX AOCOJIOTHbIX OTMETOK, 

He6oubuioh BbIxXOX MaJIOMOUIHbIX MepreJieH C aK¥arblJIbcKOH cbayHOH OOH: | 
pyxeH B. A. Dezopospnuem (1) toxwkHee 3a. Kuugepau. Mepremu mpucuOHeHbi 
3ecb K CJIOXKCHHOMY CapMaTCKHMH OTJIOXKeCHHAMH OeperoBomy OOpbHIBy Kacnua. | 
B 1957 r. Hamu ObWIH OTMeYeHbI JOBOJIbHO 3HAaUHTEJIbHbIC BbIXOJbI H3BECTHAKOB 
aKku¥arblJIbCKOrO Apyca B paiioue Mbica IlecuaHoro. OHH MpocsexKUBAaIOTCA 3],eCh 
BOJIb GeperoBoro cKOHa Kacnua Ha NpoTsxKeHHH 6 KM K CeBepy OT NOceKa 
Kui3buikyM. B pae MecT B OCHOBaHHH H B OPOBKe CKJIOHA, K KOTOPOMY IIPUuCcJO- 
HeHbI H3BeCTHAKH AKYaPblIbCKOFO APyca, BCKPbIBalOTCA CBETJIO-2KeJIThIe HH KHE- 
NOHTHYeCKHe H3BeCTHAKH, AKUaPrblIbCKHe H3BECTHAKHM COepxaT, 10 ompeede- | 
Huo A. T’. OS6epsuna (7) pakOBHHbI cleqyIouluxX BUZOB: Cardium domra Andrus., 
C. cumuchicum Andrus., C. konschini Andrus., Potamides caspius Andrus., 
Mactra subcaspia Andrus., M. carabugasica Andrus., M. venjukovi Andrus., 
Clessiniola polejaevi Andrus., Cl. utvenlis Andrus. 

OcHoBbiBaich Ha OOHIHH 3fecb Cardium konschini Andrus, o6pmHO Bcrpe- 
yaloulerocsd B OOJIbUIMX KOJIMYECTBAX B CPeHeM FOPH3OHTe aKYaPplIbCKOFO Apyca 
A. I’. 06ep3uH nowaraet, YTO BO3PaCT H3BECTHAKOB C MepeuHCJeHHOH BEIM cday-— 
HOM, CKOpee Bcero, cpeqHeak4¥arblJIbCKHHi H YTO TO BPeMeHH CBOerO O6Pa3s0BaHug 
3TH H3BECTHAKH OTBeYaIOT MAKCHMYMY Pa3BHTHA aku¥aPrblIbCKOM TpaHncrpeccuu. 

Takum O6pa30M, 3]eCb HaGwl0aeTCaA MOKOJIbHaA MOPCKast Teppaca, BbIpado- 
TaHHad B MepHOX MaKCHMaJIbHOrO Pa3BHTHs aKUarblIbCKOH TPaHcrpeccuu. 


= 


Kposuasa akUarblJIbCKHX H3BeECTHAKOB B pahoue mpbica [lecuaHoro HHT We He | 


MPeBbILaeT HYJICBbIX OTMETOK. 

}Oxuee pica [lecuanoro, k ceBepy OT MbICa TOKMaK, Ha laTO, CJIO2KHHOM | 
C NOBePXHOCTH HWKHENOHTHYECKUMM. H3BeECTHAKAMH, OTMe4eH pad TIJIOCKOBep- | 
WIMHHBIX OCTAHUOB, OYePYeHHBIX TOPH3OHTaIAMH B 70 u 80 M. OTH OcTaHILD) | 


CJIOMKEHLI TavIeuHHKOM. TayibKa xopouleli OKAaTaHHOCTH, OObINHO NJIOCKag, CO: | 


CTOHT, CYA MO OTNeYaTKaM (bayHbl, H3 HHXKHENOHTHYCCKHX H MZOTHYCCKHX H3Be- | 
CTHAKOB posoBoro HM x*eITOrO WBeTa. I]nocKand radbKa, KaK WpaBuso, JI@XKAT | 
rOPH3OHTaJbHO, SanlOJIHUTeJIeM CJIY2KUT CepO-KOp HUHEBbII rpyOo3sepHHCTHIM MbIVIe- 
BaTbIH MeCOK, COCTAaBJIAIOWWH uHOra No 50% obmLero O6beMa CVION. Mouyxocts | 
yKa3aHHbIX OTIO%KeHHH 6—8 Mm. B Apyrux mectax npHOpexHo yacTH mato, 
HallpuMep B pahoue Bnaqunbt KayHabl, Ha OTMeTKaX He BHIUe 70 M, Herlocpen- | 
CTBCHHO Ha NOBePXHOCTH M3peKa BCTPeyaeTCA XOPOWIO OKaTaHHaA TaibKa, | 


T10-BHJHMOMY TeX *K€ HH>KHCNOHTHYCCKUX H3BECTHAKOB. Srecb 2Ke Ha aOCOIOTHIX | 


OTMeTKax, TpHOM3sHTebHO 60—70 M, uMeeTCH HeOObIUOM MaccHB cBeTJO- 
XKEJITHIX M€PCBEAHHbIX M€CKOB, BO3MOXKHO aHaJIOTHUHbIX B BO3PaCTHOM OTHOILEe- 
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| 
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1 


MH TaJieuHUKaM, HaOJIOaBlIMMCA B palioHe Mbica ToKMak. Ha ormerkKax BbILUIe 
Q M radbkH Hurge Ha MaTO OOHapyxKeHO He Obi0. Tmnonenosbiii BO3PacT 
aCCMaTPHBaeMbIX TaJIleUHHKOB NOATBep*KaeTcH TEM, UTO OHM 3auleratoT Ha (pa- 
HHCTHYCCKH OXAPaKTePH30BaHHbIX H3BECTHAKAX HWKHEFO MOHTAa, Ha OTMeTKAX, 
O KOTOPEIX, COrIaCHO BC€M MMEIOLLMMCA CBeJCHHAM, He MOXOAWIM BOsbI ueT- 
€pTHUHbIX Tpancrpeccuh Kacnusa. TlockompKy oTpesok BPeMeHH C BePpXHEFO NOHTA 


2 
+70m ge: 


oc e 


dia te Sh eee, 1G 
Pue. 14 


| 
O HauaJla akuarblla XapakKTePH30BaJICA Pe3KHM COKpallleHHeM mMvoulayu Kac- 
‘MHMCKOrO OacceliHa, OTMeYCHHbIe BbILWe TaJIeyHHKH H, MO-BHAMMOMY, NeCKH Ha 
aTO B pahoue BuagquHb! KayHybl OTHOCATCH, CKOpee BCero, K BePXaM HHXKHETO 
(OHTa. CyleqyeT, OMHAKO, OTMCTHTb YeTKYIO TpaHHWy Mey TBeEPAbIMH HuXxKHe- 
(OHTHYCCKHMH H3BECTHAKAMH, OOPa3yIOWIHMH MaTO, HM PbIXJIbIMH raJsleuHHKaMH, 
JlararoulMMH OMNMCaHHble BbILMe OCTAaHUbI. DakT NepepbiIBa B OCANKOHAKOMJIeCHHN 
OKa3bIBaeTCA TakKKe Pa3JIMYHAMH B COCTaBe H CTPYKTYPe HMKHENOHTHYeECKHX 
TOKEHHH WH OOHAPY2KeHHbIX HaMH TavleYHHKOB, Ha 95% COCTOALIMX U3 rasIbKu 
[M2KHENOHTHYCCKHX H3BECTHAKOB, XapakTePHO TakxKe, YTO B raJleYHHKax CO- 
JePILICHHO OTCYTCTBYIOT OCTATKH PaKOBHH, MHOFOUHCJICHHBIX B NMOCTHAaIOULHXxX 
[MKHENOHTHYCCKHX H3BECTHAKAX. OTH (hakTbl MOryT HaBeCTH Ha MBICJIb U.06 
IL€POHCKOM BO3pacTe PaJICYHHKOB, YTO HaM CeH4aC KaXKeTCA MaJIOBeEPpOATHBIM 
BUY HX BeCbMa BbICOKOFO MOJIOKEHHA Ha MaTO, K OeperoBoMy OOpbIBy KOTO- 
OrO MIPHCJIOHeHbI (PayHHCTHYeCKH OXapaKTePH3OBaHHble OTJIORKCHHA akuarblla. 
YiHakO Taka BO3MOXKHOCTS He HCKJIOUeHAa, H AO NOABJICHHA HOBBIX JaHHbIX 
ACCMATPHBaeMble TavleuHHKH CJleyeT WaTHPOBaTb KaK TVIMOWeHOBbIe. Boviee 
OUHO HX BO3PAaCT B HaCTOALMee BPEMA MOXKHO OMPeAeIHTh JIMWIb NpeANOO*KU- 
e€JIbHO. Mx cooTHOWeHHe C OXapaKTePH30BaHHbIMH (ayHHCTHYeCKH MOPCKHMH 
TJIORKCHHAMM HeOreHa WOKa3aHO Ha CXeMaTHYeCKOM TIpoduse (puc. 1). 
CylelyeT OTMeETHTb, UTO AKUArbWIbCKOH TPaHcrpeccHH MIpefINeCTBOBAaJ B pac- 
MaTPHBaeMOM PalioHe TlepHO Pa3sMbiBa, CJlefbl KOTOPOrO OOHaPyXKeHbI HaMH B 
PeBHHX sOxKONHAX B patione CapTaca u K ceBepy OT NocemKa IlecToe Osepo. 
JHH mpemctaBsAIoT cOOOH OYeHb KPeNKO CI[EMeCHTHPOBaHHble KOHTJIOMepaTHl, 
|PHCOHEHHbIe K OOPTAaM JIOKOUH, BPe3aHHbIX B MUOMCHOBbIE OTJOMKCHHA WIN, 
aK B paloHe CaptTaca, MOJHOCTbIO 3aMOJIHAIOM[UX SPO3HOHHY!0 JOJIMHY OBpark- 
Oro THMAa, MPOMBITYIO B ruimHax NaeoreHa. KoursiomeparTbl OOpasoBaHbl Tose 
JIOXO OKaTaHHbIX WIM MOUTH COBCeEM HeOKaTaHHbIX TvIbIO H OOJIOMKOB, cyAA 
0 oTmeyaTKaM (bayHbI — IpeHMYLLeCTBEHHO CpeMHeECaPpMATCKHX, a TaK2Ke HUKHE- 
OHTHUCCKHX H3BECTHAKOB. OGJIOMKH AaKUYaPbIJIbCKHUX H3BECTHAKOB, Pa3BHTbIX 
© cylllecTBy B TeX %Ke J1O%KOHHAX, B KOHTIOMepaTax He ObWIM OOHAPYyKeHbI, YTO 
OATBep*KaeT UX UpefakuarbWibcKuh Bospact. BecbMa xapakTepHa CTpyKTypa 
pelakuarblIbCKHX KOHTIOMepaToB. B ocHOBaHHM OHM OOpasoBaHbl HanOosee 
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KPYNHbIM H rpyObIM, COBepLIeCHHO HECOPTHPOBaHHbIM MaTepHaJiOM. Ilo HanpasBue 
HHIO KBePXy MaTepHaJI CTAHOBHTCA MeHee KPYMHbIM H OoIee OKATAHHbIM, MOABs 
JIAIOTCH MIPH3HaKH HeaACHOH cyioNcTocTH. MoOwulHOCTb KOHTJIOMepaTOB OxO]H1 
no 10 Mm. OrmerKa KpoBJIM He MpeBbiluaeT 20 M. STO roBOpHT O TOM, YTO paccmaT! 
PHBaeMbIe KOHTVJIOMepaTbl OOpPa3s0BaJIHCb MOCMe OTMOXKeCHHA YNOMMHaBLIMXC q 
BbILMIe TaJledHHKOB Ha OTMeTKax 70—80 M, Tak Kak B TOT TlepHOX Mope HeCOM 

H€HHO MOKpbIBaJlO yuacTOK, Te MosxKe B PesyJbTaTe PasMbIBa OOPasOBaJuck 


paccMaTpHBaeMble€ KOHTJIOMeparTHl. 

B cBeTe H3JIOXKeHHbIX BbIle (baKTOB MbI TIPHXOAHM K CJIeLyIOULMM BbIBOJ AN! 
OTHOCHTEJIbHO IIMOWeCHOBOH HCTOPHU NpuOpexKHOH YacTH CTeNmHOrO Maurpnusaka 

1. B nmanouene Ha oTMeTKax 70 — 80 M OTKJabIBaJIMCb raJIedUHHKHM, COCTORA 
[He B OCHOBHOM H3 OGJIOMKOB HH2KHEMOHTHYCCKHX H3BECTHAKOB. ix MOXKHG 
PaCCMaTPHBaTb MPeANOORKUTEIbHO KAaK OCANKH OCILMJJIAWUMH HHKHeNOHTHYE! 
cKoro Oaccelina, KOrga MOpe B pesybTAaTe KOJeOaHHii YpOBHA BOsBPalllaock 
Ha OCTaBJICHHbIe Ke YUACTKH HW Pa3MbIBaJIO OTJIOXKeHHbIe PaHee H3BECTHAKH. |} 

2. CreqyIoulHi aTal, NafatouwHH, 10-BHMMOMY, B OCHOBHOM Ha KHMMepHhi 
CKOe BPeMA, OblJI ITANOM HHTCHCHBHOPO PesIbePooOpa3s0BaHHA, NPHYeM HanOowery 
HHTCHCHBHO OHO MpONCXOJMJIO Ha CaMOM tore, B palioue Durgalua, re 3HauHTeJIby 
HY!0 POJb urpasia Sposa. MuTeHCHBHOe MpoTeKaHHe MPOWeCCOB SPO3HH B STON 
palOHe HECOMHEHHO OblIO CBA3AHO C HaJIM4HeM 3JleCb Novoron aHTHKJIMHaJIbHOw 
CcTpyktypbl. Ilo-BuaqumMomy, elle O6oee HHTCHCHBHO MpoTeKaJIH MpoOleccbl MOP 
ckoH aOpa3uu, IpHBequiMe K OOPa3s0BaHH!O BbICOKHX OOPHIBUCTHIX OeperoB, yx 
Tora MMeBLUHX BH OJIH3KHH K COBPeMeHHOMY, O 4eM FOBOPHT NMPHCJIOHeHKE 
aKUarblJIbCKHX OTJIOWKeHHH K OeperoBoMy OOPbIBy, OTMCYCHHOe HaMH B paloHe 


HHWa MaKCHMaJIbHOM akuarblIbCKOH TPpaHcrpeccuu B OOULMX YepTaxX COBMajali 
B pefentax crenHoro Manrpbiliiaka Cc COBpeMeHHbIM Oeperom Kacnua u JM 
Ha CaMOM 10re A3bIKaMH BaBaJlaCb B 3PO3HOHHbIe MOHWKeHHA, BbIPaOOTaHHbily 
B pe3yJIbTaTe MpefakuarblIbCKOrO PasMbIBa. CeaMH STOTO PasMbIBa ABJIAIOTC! 
ONMCaHHbIe BbILIe KOHTHHEHTAaJIbHbIe KOHTJIOMeparTbl. 


Bcecow3Hbl adporeoloruyeckuit TpecT Tlocrynuso 
Munuctepctsa reooruu H OxpaHbl HeAp CCCP 11 XI 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1B. A. ®exoposuy, Kapa6yrasckan reoxumuyeckan akcnequuna. B KH. SKcney 
uu BcecowsHol akazemuu HayKk B 1931 r., M3q. AH CCCP, 1932. * A. T. 96ep3u# 
10) M. Kauenunep, JAH; 120; Ne 2’ (1958). 
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Joxaaygn Akayemun nayr CCCP 
1959. Tom 125, N: 2 


TFEOJIOTH A 


r. H. THMO®EEB u H. C. WJIbHHA 


y BOTIPOCY O TEOXHMHYECKHX YCJIOBUAX OCAXKOHAKONJIEHHS 
q B BAT-BAMOCCKOE BPEMSA B 1O)KHOM JIATECTAHE 


(ITpedcmaseaexno akademuxom H. M. Cmpaxoseim 20 XI 1958) 


| Asropamu OblIH H3y4eHbI GaT-OalioccKNe OTMOXKEHUA H3 CKBaXKHH, Pacmoso- 
#CHHBIX Ha PasBeOuHbIX nOWatqax LOxuHoro Jarectana: Jly3snax, Bepexeii, 
aroruu, Xouimen3u1 u Qabyama. Onpegesenue cepbl, opranuyeckoro yrsepo- 
a, POPM 2%ele3a H KOMNOHEHTHbIM aHasiu3 OuTyMa mpousBeyenb! I. VW. Tumo- 
HeeBbIM; MHKPOCKOMMYeCKOe H3y4eHHe MOPOL B NPO3payHbIx WINdax MpoBeseno 
C. VWnpunoi. 

Ilerporpacduyeckue mpH3HakH Mopoy cmenyroulne. 

Tauubt caoxkenbl 2ucnepcHbIm HIM TOHKOUeLyiiuaTbIM arperaTOM MHHe- 
\aJIOB, HHTeptepHpPyloulux B CBETJIO-CepbIX H PexKe — 3O0JIOTHCTHIX TOHax. B 
‘Ty OCHOBHy!O MaCCy BKJIIOUCHbI aJICBPHTOBbIe 3ePHa KBaplla, NMOmeBoro LWINMaTa, 
(@yCKOBHTa HW OOJIOMKH KPeMHUCTHIX H TIMHHCTHIX NMOpox. KomnyectBo aleBpu- 


IlecuaHuYkKH HU aE BPOMUTH XapakTepH3yIOTCH MOJIMMHKTO- 
bIM COCTABOM H CJla6Ol OKaTaHHOCTbIO 3epeH. OuH cosepxKaT B CpeHeEM OKOJIO 
10% xKBapua, 15—20% nomeBoro mMaTa HU HeOObIUIOe KOMMYeCTBO OGOJIOMKOB 
[BapILMTOB, KPeCMHUCTbIX HW TIMHUCTHIX MOpoR. B HesHauHTeJIbHOM KOJIHYeCTBE 
(aOofalorcA JIMCTOUKH XJIOpHTa, MycKOBHTa Hu OnoTHTa. LlemeHTOM CJIly2KHT 
) OOJLIUHHCTBE CIyUaeB TIHHHCTOe BeULeCTBO, Dermke CHepuT HM KaubUuT. Tun 
)eMeHTa — MOPOBbIli H KOHTaKTOBbIN. AYTHreHHble MHMHepaJibl MpecTaBJIeHbl 
/MPHTOM MW cuyepuToM. HaG6omaeTcaA HeCKOJIbKO pasHOBHAHOCTeH NupUta. Tak, 
\H BCTpeyaeTca B Bue Mesbyalwux ccbepomuToB c Juamerpom 0,01—0,03 mM, 
heCNOPpAMOUHO PacceAHHbIX B MOpOMe UNM OOPa3syIOULNX OTeJIbHbIc CKOMCHHA. 
Macto mupuT HaOl0aeTCcA B BUe HEMPaBHJIbHbIX WH OKPYFJIbIX 3ePpeH pasMepOM 
),02—0,08 mM, O6bIMHO pacceaHHbIX 10 Bcemy windy. Mecramu MMpuT CilaraetT 
MeOOuIbIIHe JIHH304UKH pasMepom 0,1—0,3 MM, KOTOpbIe, 0-BHAMMOMYy, OOpaso- 


Ta6aunua, 1 


one p2kanne OpraHHueckoro BelllecTBa H (OPM 2XKee3a B NoOposax 6aT-OalioccKoro BO3spacta 
YOxuoro JlarectaHa (B MpoueHTax) 


I qHHbI AJeBPOMHTHL TlecuaHHuku 
ann. | MaKc. | cpewH. mun. | MaKC. cpefaH. |MHHHM.| Makc. | cpelH. 
x H. O)Arshel) Aa Wf 1,5 (28)*| 0,002} 2,38 | 0,925 (28) 0 0,765} 0,454 (18) 
ig 0,01 | 0,29 |0,14 (08) 0 | 1,70 |0,25 (28) | 0,02 | 1,37 | 0,76 (18) 
0,77 | 2,26 | 4,37 (28) | 0,02 | 1,79 | 0,98 (28) | 0,03 1,49 | 0,38 (18) 
0,22 | 1,40 | 0,78 (23) | 0,08 | 0,72 0,33 (11) | 0,03 | 0,24 | 0,44 (10) 
Leonp H3pacxog. 
I za penyxunio | — | — |0,34+0,7] — | — |0,2240,3) — | — |0,08+0,12 
Teas i scelio oe Monto nomen |-o-02 (015010 ne 
3 0,04 | 0,8 [0,145 (28)] 0,02 | 0,313] 0,08 (28)} 0, 156) 0,08 
Bena 44,9 89,2 | 74,7(9) |84,8 |97,4 | 91,28 (5) 94,2 |94,2 | 94,2 (1) 
SMowtbt 7.4 | 53,0 | 19,5(9) | 4,0 13,5 | 7,34(5)|4,6 | 4,6 | 4,6 (1) 
ActbabTeHbI le 26,6 | 8,66 (9) | 0,87 | 2,6 Ale (Oy ed sc ee, ee) 


| * B ckoOKax Bese yYKa3aHO YHCJIO aHaJIH30B. 


BaJIHCb ellie B He 3aTBePJEBUIeM Huy, O YeM CBHJETEJIbCTBYIOT KaK Obl OOTeKalty 
ulue HX TIMHUCTHIe YacTHUbI. JLOBOMbHO YacTO MMPUT OOPasyer MceBRoMOpHosHy 
MO PaCTHTebHBIM OCTaTKaM, WHPOKO Pa3sBHTbIM B TvIHHaX HM aJIeBPOJIMTaX. | 
MNOCJeIHUX NMPUT HHOrLa HaGuOLaJicA B BUe WEMeHTA, BbINOJHAA NOPbl Mex TT) 
3epHamu. KosmuecTBo MHpuTa B H3y4eHHbIX OOpasilaX He MpeBbllaer 1,4 % 
MaxkcuMaibHoe COsepxKahhe NHPUTa OTMeYaeTCA B IMHaX, Me€HbIMee KOJIHYCCTBS 
BcTpeyaeTcA B aJleBPOJIHTaX HM COBCeM HHYTOKHAA MPHMecb —B lecuaHHKa} 
(ra6n. 1). 
CukeputT Ha6stogaetca OObIYHO B TOHKO PaCIIbIJIGHHOM COCTOAHHH, 
BUe MEI bUALiLIHX 3ePeH, HaMeTPOM OT THICAUHBIX LOE MHJIIMMeTpa 20 0,02M H 
Hpopacrarollux rviMHuCTy10 Maccy. Pexke BCTpeyaloTcd MUKpOarperaTbl CHAePuTy} 
pasmepom 0,02—0,05 MM H HelipaBHJIbHble CKOIJICHHA, MeCTaMH Pacnouaraloy 
UHeCH MapaJJIeMbHO CMOMCTOCTH, OOYCJIOBJIMBax MUKPOCJIOMCTYy!IO TeKCTyPy MOy 


Y 
pogbt. Konuuectso cueputa B M3y4eHHbIX MOposax Kose6ueTcA OT 0,02 Ho 2,26 %j 


PHT BCTPeyaeTCH 3HAYHTEJIbHO PerKe H B MCHbINHX KOJIMYeCTBAX, a B NeCuaHHKa? 
cpefqHee coflepxkanue cufeputa coctaBiset 0,38%. Kpome muputa u cuyep uty 
BO BCeX HCCJICNOBaHHbIX WiMax OOHapy2KeHO OPraHHyecKOe BellecTBO, NPHcy 
CTBYyIOIllee KaK B TOHKOJHCHePpCHOM COCTOAHHH (MPONHTbIBad PIMHUCTYy!O Maccy) 
TaK H B BHJe TEMHO-OypbIX CryCTKOB HM OOPbIBKOB PaCTHTeJIbHOH TKAHH H30MET 
puyHor cbopmpl. Mukpockonnyeckoe H3y4eHHe MOKa3aJl0, YTO MexKLy cosepxae 
HHeM IIMpuTa MW OpraHMyecKoro BelllecTBa CyllecTByeT TeCHaH 3aBHCHMOCTB 
B o6pasiax c 6OJIbIIMM cOep2KaHHeM TMpHuTa HaGOwlOfaeTcA OObLIOe KONG 
CTBO OPraHH¥eCKOrO BelllecTBa, H HAOOOPOT — B CBETJOOKPalleHHbIX Pa3HOCTAX 
O6eHEHHbIX OPraHuKOH, BbIeeHHH NMUPHTa MOUTH He BcTpeyeHO. HanOoupuier 
KOJIHYECTBO OpraHH4eCKOrO BellleCcTBa NPHypOueHoO K TJIMHaM, MeHbIee — BCTP 
yaeTCA B aJIeBpOHTax, a B NecuaHHkax OpraHwyeckoOe BeLLECTBO MOUTH OTCY" 
cTByeT. TakuM O6pas30m, coyepxKahhe OpraHnyeckoro yrviepola HaXOLUTCA B 34 
BHCHMOCTH OT rpaHyloMeTpHyeckoro coctaBa nopog. M3 Tab. | BuqHO, YTO Mak 
CHMaJIbHOe KOJIHMYCCTBO OpraHHyecKOrO yrviepOfa COMepKaT TIMHbI (B CpeqHE 
1,5%), MHHMMasIbHOe — necuaHuku (B cpeguem 0, 151%) uv mpomexkyTouHoe Owe 
XKCHHE 3aHHMAIOT aJIeBPOJHTHI (B CpeqHem 0,925%). OOpaTHaa KapTHHa Hato 
laeTCA B COep2%KaHHH OKHCHOM COpMbI *Kee3a, KOJIMUECTBO KOTOPO yBeIHUH 
BaeTCA OT MvIHH K NecuaHHKamM (oT 0,11 go 0,76%). 

Ha OcHOBaHHH MpOBeeHHIX HCCeqOBaHHH aBTOPaMH OblIM NOCTPOeHBI rpai 
(PHKM COOTHOMMEHHA OpraHHyecKoOro yruiepoda H (POpM %*Kee3sa MO MeTORy, mpex, 
sioweHHOMy H. M. Crpaxospim (*,*). Ha puc. | noxa3aHo cooTHomeHue Cop, 
MH @OpM XKevlega IA TVIMHHCTbIX H NecuaHO-aJIeBPHTOBbIX pasHOcTeH. Ha sTH2 
rpadukax BbIeIAIOTCA TPH Pa3zHYHBIX noma. Tleppoe cuepa nome (puc. 1 & 
COOTBETCTBYeT COJepKaHulO Cop, OT 0 Zo 0,3%. B stom none rocno_crByerT co 
Jep2aHhe OKHCHOPO *KeNe3a, 3AKHCHOe KE HW MHPHTHOE XKesMe30 PasBUTbI B He3Het 
YHTEJIBHOM KOIMYeCTBe. Bropoe cleBa Nose PacnomowKeHO B HHTepBasie conepi 
*KAaHUA Copr OT 310 2,5% B OTHE OT cxembI H. M. Crpaxosa, re BepxHHit niped 
Aes Copr cocTaBaseT 1,5%. STO nome xapakTepHsyeTcA WHPOKHM pa3sBHTHeN 
3AKHCHOH (OPMBI x*esesa, NPUCyTCTBylllero B Buse cufseputa. Ha rpaduKe 
COCTABJICHHOM JIA TJIMHUMCTHIX NOPOL, BYTOM NOle, KPOMe cueputa, Habmo,aer 
CA 3HAYMTCIbHOe KOJMYCCTBO MMPHTa, NOYeMY eFO H MOXKHO HasBaTb CyJIbPUuLHOW 
cuepuTosbim. [locnequee, Tperbe, MOe PacnomOx%KeHO B UHTepBase ¢C comeprxal 
HHeM Copr oT 2,5% u Bbile. B npesenax sTOrO NOA PoOmb 3aKHCHOTO *KeTesg 
CHMKaeTCA H MpecOMalaloulee 3HayeHHe MpHOOperaer NMPHTHOe %XeNe30. Jré 
NOJI€ MOXKHO Ha3BaTb NMPHTOBLIM. OHO XOpOMO BbIeIAeTCA Ha rpacbuKe, co 
CTaBJICHHOM JIA TVJIMHMCTHIX NOpoy (pue. 1A), u coBcem He OTMeyaeTCA D4 
MeCuaHO-aJIeBPHTOBbIX Pa3sHOCTeH, B CBA3H C HeEOCTaTOUHOCThIO MaTepHaua. 

Ilo aHHbIM uccreqoBanuli H. M. Crpaxosa (4), KpymGelina u Tappeaes 
(°), BbIeJIeHHBIM NOAM COOTBeTCTBYIOT Cyle/{yIOHe TeOXHMMYeCKHe 30HBI 
1). OkuCINTeIbHaA, 2) BOCCTAHOBUTeNbHaA (OT CaOOBOCCTAHOBUTeEMbHOL Lis 
MeCuaHO-aJIeBPHTOBbIX AO BOCCTAHOBUTEMbHOM JIA PIMHUCTBIX nopom) u.3) peas 
KO BOCCTAHOBHTeJIbHad. y a? 
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4) Cneqyer cka3atTb, YTO HECMOTPs Ha TO, UTO PPaHHUbI BbIeNAeMBIX 30H 110 Co- 
{p2kaHut0 Cop, He COBCeM COBMaaloT C rpaHullaMy, ycTaHoBweHHbIMH H. M. Crpa- 
PBbIM, OOWad TeHACHILMA YBeHYCHHA MUMPHTHOTO xKeNe3sa Cc yBeEMMYeHHeM Cor 


jXpaHserca, H XapakTep MOMYYeHHBIX KPHBHIX MO CBoel KONUrypalun nourn 


Pipe FeC0, 


Ai conais cesuebera a see dU 
20 Gime 
Cope 
Puc. 1. Coornourenue Copr ¥ PopM 2%xeNe3a TIA TIME (A) u 


mecua HO-aJIeBpHTOBLIX Nopog (5) Oat-6aiioccKux oTOKeHHH 
fOxuoro Jlarecrana 


P OTM4aeTCA OT KPUBbIX, MaHHbIX B paGote H. M. Crpaxosa (*). Ha ocHopaHuu 
MaJIMTHYCCKHX JAHHbIX MbI CeaJIW TakxKe MOMbITKY MOCTPOMTb rpa*uKku, M0- 
MSbIBaIOUIHe EMKOCTb BOCCTAHOBHTeJIbHOrO Mmpolecca MO 3aTpaTaM yrvieposa. 
10 OCH aOCILHCC OTOMKeHO cOfepxKaHHe Copr, HbIHe MPHCyTCTBYIOWero B NOpore, 
0 OCH OpAMHaT — KOJIMYeCTBO Copr, MOWeLWero Ha OOpa3s0BaHHe *KeJe3HCTHIX 
MHepaJlOB B KaxKOM H3y4eHHOM OOpas3ile. M3 nocTpoeHHbIx rpasHKOB BHHO, 
°O EMKOCTb PpeAYKUMOHHOrO Mpoecca pacTeT NO Mepe yBeHYeHHA B OCaqKe 
bauuecTBa OpraHMyeckoro BelllecTBa. M3 cpaBHeHHA rpatuKoB, MOCTPOeHHbIX 
1d raiuH (puc. 2 A) u ANA MecuaHO-aeBpHTOBLIX NOpo (puc. 2 BH), BUAHO, 


°O HHTCHCHBHOCTb BOCCTaHOBHTEJIbHbIX WPOWUeccoB IPH OTJOXRKCHHH INH Oba 
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3HaUHTeIbHO CHsmtbHee. [IpoBeyqeHHble HaMH HcceOBaHHA OaT-OalioccKuXx MOpo, 
}Oxuoro JlarectaHa noKa3aH, YTO Mpeocbsaalollee KOMMYECTBO OOPasilOB Fi 
HHCTHIX MOPOA pacnomaraetca B CyMbCPHAHO-CHAepUTOBOH 30He, TOra Kak NP 
OGulaalolllee UHCIO NeCuaHO-aJIEBPHTOBbIX NOPOA MpHypOuweHO K OKHCJHTCJIbHOM 
MOVIO. 

TakKHM O6pa30M, MPH OTJOXKeHHH TIMHHCTHIX OCANKOB CyIeCTBOBAaJIH yCJICy 
BHA, OarOMpHATHbIe id COpas0BaHHA B HUX OnTyMa. JJaHHbIe 0 OHTYMHHO: 
HOCTH NOpoy, MpHBeeHHb 
B TaO. 1, MOKa3bIBaloT, UT! 
cojepxkaHve OvTyMa B TIM 
Hax COCTaBJAeT B cpemuet| 
0,117%, ro 3HauNTeTbH! 


C..§ ———— 


On eellb pet 20 26 279, 


O5¢ MpeBbilaeT KapK AJA Oca 
a JOUHBIX nNopog (0,701—0,0Z 
e (°). Tlecuano-aeBpHToBbl 

y, opombl xapakTepusylorcy) 

MCHBbIUHM KOJIMYeCTBOM OUT 1 3 

Ma, KOTOPbI, M0-BHHMOM ‘ 

i O6pa30Bayica 3a cueT MUrpa 


IMM 3 PIHH. STO npennosay 
2KeHHe MOMTBepKMaeTcaA pex 
3YJIbTaTaMH KOMIOHEHTHOP 
aHaJiIv3a OMTYMOB, JaHHbIMil 
BTaO. 1. M3 sto Ta6HLE 
BHHO, 4TO OHNTyM, cosep Ee 
IHHCH B TvIMHax, UMeeT Gow 
ylee TAXKeJIbIH COCTaB, Ye 
OHTYM MeC4¥aHO-aJIeBPHTOBbI 
nopox. Takai 3akOHOMe 
HOCTb MOXKeT ObITb OODACHEH 
Ha MHrpalivel Goulee nerkOrif 
OUTYyMa B NecuaHo-aJleBpuTa 
BbIe NOPOAb, B pesyJIbTaT 
yerO TJIHHbI OO6oOralllaoTcy 
Oomee TAXKEJIbIMH KOMMOHEH 
Puc. 2. MuTencupHocTb BOCCTaHOBHTeNbHEIX Mpoueccop T4MH. 
Np OTMO%KeHHH TIHH (A) MW NecuaHO-aleBpHTOBbIX NOpoy B 3akuoueHHe CuHTaeM HE 
(5) B 6atT-GatioccKkoe Bpema OOXOMMbIM mlo,uepKHYTH 

uTO HcCJeOBaHuA,  TpoBey 

WeHHbIe HaMH Ha MaTepHasie OaT-OaloccKHx oTmO*KeHHH FOoxHoro Jlarecrans 
NOJIHOCTbIO MOATBEPAHIH BbICKasaHHoe H. M. CrpaxosBbim nooxKeHHe, TO ny 
M3MCHEHHIO MapareHe3sHCOB XKeIe3HCTbIX MHHeEPaJIOB MOXKHO CYIUTb O €MKOCT} 
BOCCTAHOBHTeJIbHOrO Mpolwecca. STO uMeeT OOIbIIOe TeOpeTHYeCKOe H MpakTH 
yeckoe 3HayeHHe JIA PelleHHA BOMPOcoB, KacalOlluxcH MpoGOsemMbl reHesHcth 
Heqru. 


Teonoruyeckuli HHCTHTYT Tocrynnsio 
Jlarectauckoro (usuana Akaqemuu HayK CCCP 19 XI 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1 P. K.Pexaux, Hosocru nepr. texu., reonorua, Ne 3, 30(1958). * H.M.Crpa@ 
x 0.B, Hsp. AH CCCP, No.5, 12.(1953). * Ho MuCtpax os... Co 3.a ama Hoon 
Hiss. AH CCCP, cep. reon., Ne 1 (1955). 4H.M.C Tp axos, COopx. Merogp n3yueHH 
ocayounnix  mopon} 2) "1957." 89 Ba VAP ty cinemeck nH. ALG. oY epHb mM eB al 
10.A.MauyzApuKuua, H3s. AH CCCP, cep. reon., No 5 (1949). § W. Krumbei a 
R. Garrels, J. Geol., 50, No 1 (1952). 
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Joknxaan Akagemun nayx CCCP 
1959. Tom 125, Ne 2 


MHHEPAJIOIH # 
B. B. BAKAKHH un akayemux H. B. BEJIOB 


O KPHCTAJIJIMYECKOH CTPYKTYPE XEPJIBYTHTA 


Muuepaa xéps6yTut, CaBe,P,O,, BnepBbie onucaH Mapuett Mpos3 B 1952 r. 
|). Eto 6bl10 npoBeyqeHo KpucTamorpapuyeckoe HW peHTreHorpaduyeckoe Uc- 
neqoBaHve Xépy6yTHTa, Ha OCHOBaHHH KOTOPOrO MHHepasl OTHECeH K POMOu- 
WeCKOH CHHIOHHH, H B 4aCTHOCTH K CTaplemy, rouoxqpuyeckomy Ksaccy Do, = 
=mmm, NOCKOJIbKYy Pe3yJIbTaTbI HCMbITAHHH Ha Mbes0shekT Obl OTPUMaTewb- 
jer. Tlapametpbi sueiKku: ay=8,29 A, b)=8,80 A, co =7,81A. Ha pextrenorpam- 
Jax BpallleHusA M BeiceHOeprorpaMMax He ObIJIO OOHapyKeHO HUKAKHX XapakTep- 
QbIX noracaHHii, YTO 3acTaBHJIO aBTOPa NPHHATb AA XépMOyTHTa CHMMOpdHytO 
emoporckyto rpynuny DJ, =Pmmm. 

7? B1953r. ®, Maxauxu u E. Itpaguep (?) conocraBusu dbakTHyecKHe JaHHble 
Gipo3 qa xépn6ytutTa c QaHHbiMu K. JJanOapa uv ®. Maxauxku no aH6yputy 
(*) 4 NpuwwM K 3akJIOUeHHIO O MOJHOM CTPYKTYPHOM CXOJCTBe 3THX JByX MUHe- 
Vasios. 

Kak BHHO 43 NPHBORUMbIX HW2Ke JaHHbIX, KOHCTAHTHI PeLeTKH OGONX MHHe- 
WanoB u HX PusnyecKHe XapaKTePHCTHKH, BOOOLLe TOBOPA, OVIM3KH, HO BCe Ke 
) xéps6yTHTa NapaMeTp @ HECKOJIbKO yBeJIHYCH H COOTBETCTBEHHO STOMY (Me- 
ee m0THaA yMakOBKa) YMCHbIUICHbI BCe NOKAa3aTeIH NPevIOMJIeHHA: 


I 


DIOL. a, A b, A Cs A Zev, A? @MenoposcKaan 
rpynna 


Xépn6yrut 0,942: 1:0,887 8,29 8,80 7,81 4 569 D5, = Pmmm 
Jlan6ypur* 0,915:1:0,882 8,01 8,75 7,72 4 541 Di’ = Pama 


Teep- Yq. Bec Ng —Np Np Nin Ng 2V 
OcTb 
Xépn6yrur 6 — 2,88 ~=—0,009 1,595], b 1,601|Jc¢ 1,604 ||a (—)70° 
Tlau6yput 7 ~~ 3,0 0,006 1,630||6 1,633||/c 1,636 |j|a (—)88° 


* Tlo cpapHenuto c (3) ocH x H y y MaHOypHTa MepecTaBJeHbLl. 


HanG6ouee cylllecTBeHHOe pa3iMuve — B (eOpOBCKNX rpynmax AByX MHHe- 
Panos. Tlonbirka TeX 2%Ke aBTOPOB PeLIHTb 3TOT BONPOC Ha OCHOBaHHH CpaBHeHHA 
/ HIMUMpOBaHHBIX MHU WeOaerpamM X€p6yTHTAa UM AaHOypHtTa ycriexa He HMewa, 


lak Kak 3allpellleHHble Jia rpynmbl Do_ pecbleKcbl Bcerya CoBNafaloT ¢ paspe- 
}ICHHBIMH. TlockobKy cumMMopdHas rpynna D',, =Pmmm Bcerfa BbIsbIBaeT 
Bomnenna, To ®, Maxauxku (*), He CUHTaACb C Pesy/bTaTAaMH AMePHKAHCKOLO MH- 
‘epasora, MpHHA 3a PeqopoBckylo rpynily xépu6ytuta D3, =Pnma, OcHOBEI- 
|}aacb Ha ero CTPyKTYPHOM CxOfcTBe C JaHOyPHTOM aHaJIOrHyHO TOMY, UTO SKCTIe- 
| MMeHTaJIbHO yCTaHOBJIeHO (°) Ait pyro Mapbl: OopocHiMKaT — Oep WJIVIHeBbI 
yocdaT, a uMeHHO JaToNUT CaBSiO,(OH) — repaepur CaBePO,F. 

[lompo6uoe peHtreHoMeTpHueckoe H3yyeHHe XépJOyTHTa ObwIO BbIMOJIHeHO 
amu B mpomecce OMpeseneHuA ero KPHCTaJNMYeCKOH CTPYKTy Pb. O6beKTOM HcC- 
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CJI@OBAHHA MOCYyKHM KPYNHble OOpasiibl xépN6yTHTa H3 OePHJVIHeBbIX TMer-} 
MaTHToB Tpany-Cism (IOxkHasa: Pogzesua), moOe3HO MpeOcTaBJIeHHbIe B Halle 
pacnopsKenue u3 Tappapyckoi Konmekuun mpop. K. Pponzenem u K. Xépa- 
6yTom. Munepasoruueckasd XapakTepHcTuKa xépOyTHTa STOTO MecTOpOKeHUA 
uMeeTca B pacore (°). JL peHTreHOMeTpHyecKOrO HCCIeAOBaHHA Obl OTOOPa-| 
HbI COBePIeHHO Mpo3spayHble OGJOMKU MHHepala MO BOSMOXKHOCTH H30MeTPHue-}F 
cKOli (pOpMbI C JIMHelHbIMH pa3sMepamH ~0,3 — 0,5 MM. lOcTHpoBKa OOs1OMKOBS 
MpOH3BOLHIacb MeTOo,OM YmaHcKkoro — KBuTKu 0 JaysrpaMMam. Ha Heordub- | 
TPOBaHHOM Cu-H3/Iy4YeHHH ObLIH NOWyYeHbI PeHTTeHOrpaMMbl KaYaHHA MO BCeM) 
Tpem ocam u Ha Mo-u3aulyueHHH Pa3BepTKH’ BpalleHHA TPeX HYJIEBbIX CJIOCBbIX| 
JMHUM (B «KaMepe (boTorpapupoBaHHA OOPaTHOM pellleTKH»); KpOMe TOrO MOJy-| 
yeHa pa3BepTKa MepBoH COeBOli JWMHHHH BpalleHuaA 0 ocH OD. OnpexeneHHble) 
MO Pe€HTreHOrpaMMaM MepHOAbI MAeHTHYHOCTH B HallpaBJIeHHH Tpex ABOHHBIX| 
oceli B Mpeyesax OWWMOKH ONbITa coBnaH c WaHHbIMu Mpos. IIpu paccmorpenuy} 
HyJeBOH HM MepBolt pasBepTOK BPalileHHA 10 OCH OD BbIACHHJIOCb, YTO Mapbl ped-|f 


stekcos (AO1) — (AOL) u TouHO TaK xe (A11) — (All), Kak mpaBuao, He O,HHaK OBBI i 


MO HHTCHCHBHOCTH. TeM CaMbIM yxKe Jlay9BCKHH KJlacc XépOyTHTa PUKCHpyer;ca iF 
He Dj, = mmm, Kak OKNfasocb, a Cy, =2/m, HW B COOTBETCTBHH C 9THM XépuJ- 
OYTHT IIpHHaiexKUT He K POMOHYeCKOH CHHTOHHH, a K MOHOKJIMHHOHM C YyIVJIOM! 
390°. MuterpambHbix noracanui (AR/) Hert, T. e. AUeHKa NPHMUTHBHAaA. Ha Hy- 
@BOM pasBepTKe BpallleHuA nO ocH 6 mpucytcTByloT pedekchl (AOL) Hub Cc. 
YeTHBIMH A, a HyJIeBble pa3BePTKH BPalleHHA MO OCAM @ H C cOJepxKaT B cee? 
TOJbKO YeTHbIe OTpaxkeHHaA (ORO). Takum 06pa30M, 30HaJIbHbIe H CepHaJIbHble 


loracaHHA OLHO3HAYHO MPHBOAAT K cbemopoBcKolk rpynne C3,—=P2,/a c He BEIsbE | 
BalOUlMM COMHeEHHA (MPH MpaBHJIbHOM ONpeeeHHH MoracaHHH) WeHTPpOM CHM- 
MeTPHH. 

K deqoposcKoli rpynme C3, =P2,/a oTHocatca u ABa Apyrux OepHsIMeBbIX 
cboctbata — Gepuanonut NaBePO, (°) wu repneput CaBePO,F (°,’), o6a ¢ 
YIJIOM MOHOKJHHHOCTH Takxe 90°. IIpHHaqexHOcTb K STO deopoBcKor 
rpynne xép6yTHTa KaxkeTca TeM Ooslee ECTeCTBEHHOH, CCIM yueCTb, YTO BCE} 
TPH MMHepadla BCTPeyalOTCA B TeECHOM T1popacTaHHu, OOyCJIOBJIGHHOM MeTaCo- 
MaTHYe€CKHM Pa3BHTHeM UX (HallpHMep, B MecTOpoxKeHHH BuntaHnemu (8)), 
mpuuem X€ps6yTHT OOHaPyxXHBaeTcA OTYETIMBO Kak MPORLYKT H3MeHEHHA Oepuu- 
JIOHHTa MH, B CBOIO OYepedb, alee CaM 3aMelllaeTCA repepvToOM. 

ro KacaeTcd OTMeYeHHOrO BbIUIe BO3MOXKHOTO H380MOpdPu3Ma jaHOypuTa 
uM X€psl6yTuTa, TO 3\eCb HHTepecHa CJleylollad OCOOeHHOCTh, MPOABJIAIONLaAcA 
Ha PpeHTreHorpaMMax mocieqHero. Ha HyvleBoli pa3gBepTKe BpalleHHA MO OCH ip 
Q@ MHTCHCMBHOCTb pedmeKcosB : (Ok/), yROBeTBOpAIOWIUX ycnoBHIO k + 1 = 2 n, 
KaK IIpaBHJIO, 3aMeTHO CHJIbHee HHTCHCHBHOCTH TpouHx pedseKcoB. OcobeHHe 
OTUYeCTJIMBO STO NIPOABIAeTCA AA pecseKcoB (00/), HHTeHCHBHOCTb KOTOPbIX IPH 
{=2n + 1 paBHa HyJO HIM O4eHb Masia. Tak Kak ycoBue k-+ / =2n 


BMecTe C HalJe¢HHbIMH BbIWe AIA XépmOyTHTa XapakTepu3yer beMopopck yto | 


rpynny Ds, K KOTOpOH OTHOCHTCA JaH6ypuT, TO MOXKHO, OYeBUHO POBOPHTB | 


O HaJIMYHH HSBECTHOFO CXO{CTBAa B CTPOCHHH 3STHX ABYX MHHepasos. Ilo meHbueli | 
Mepe YacTb OO/lee THXKEJIbIX ATOMOB B CTPykTypaxX JaHOyputTa u xép6yruTa| 
3aHUMaeT OMHAKOBHIe IPaBMJIbHbIe CHCTEMbI TOUeK. Cpasy %Ke, OMHAKO, 3aMeTHM, | 
4TO PaCCUMTAaHHble MO SKCHEPHMeHTAJIbHbIM aHHbIM JIA XépsOyTHTa MpoeKuuu |) 
M@?KaTOMHbIX BeEKTOPOB Ha KOOPJMHATHBIC MIOCKOCTH He PpaciiIMdpoBbIBaloTc™ | 
Ha OCHOBaHHH CyIecTBy!OlleH CTPyKTypbI JaHOyputa, onpeszenenHon B 1930 r.\f 
JlaHOapom uw Maxauxu (*) MeToqom mpo6 u ommMGoK M elle pas no_TBep2KeHHO: | 
Maxauxku B 1955 r. (ycTHOe coo6illeHHe). 

B 3akloueHne yKaxKeM Ha He OTMe4eHHOe B JIMTepaType XapakTepHoe cBOii-} 
CTBO XG€pJOyTHTa — JIOMHHECLHPOBaTb MO BO3smelicTBHeM PeHTTeHOBCKHX HM 
KaTOMHbIX JIyyeH. L[Ber sOMMHECIeHIHH PoslyOOBaTO-3eJICHbIli, HHTCHCHBHOCTD| 
CBENCHHA OUCHb CHJIbHadt, NOcie NpekpaleHuA OOyYeHUA MHHEpal cocdopec- | 
lupyeT B TeyeHHe 5 — 10 mun. IIpwunna mOMHHeCIIeHIIMN He BbIncHeHa. Cnek- |} 
TPaJIbHbId aHaM3 OOpasia u3 IOxHOo Pogesuu noKa3aq, nomumo P, Be u Ca, | 
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({cyTcTBHe HeOombWIMxX KOmMYecTB Si, Sr, Fe, Mn, a Take Cr, Al u Mg, 
JK Kak X€pJIOYTHT B OOpasziaxX OUeHb JerKO CNyTaTb C APyrHMM MuHepanamn, 
}A3aHHOe CBOHCTBO MOXKEeT ABHTbCA OJHHM H3 BaXKHIX NWMarHocTH4YeCcKHX 
WisHakop xépsl0yTutTa. 


i MuctTuTyT HeopranHwueckoH XxHMHH Tloctynuo0 
{| CuOupckoro orgeneHua Akayemun Hayk CCCP 26 XII 1958 


UuctutTyT KpuctTatnorpabun 
Akajemuu Hayk CCCP 


UWHMTHPOBAHHAA JIMTEPATYPA 


2M E. Mrose, Am. Mineralogist, 37, 11—12, 931 (1952), 2 F. Ma- 
Matschki, E. Stradner, Anz. Oesterr. Akad. Wiss., Math.-Naturwiss. KI., 90, 1, 
O53) aC Dit bat. wk Ma chats chiki, Zs. Kilstallogm, 76,0133 (1930}s 

* Machatschki, Spezielle Mineralogie auf geochemischer Grundlage, Wien, 1953. 
mI. B. Tlasaos, H.B.Beuaos, JIAH, 114, 884 (1957), §® N. E. Barlow, -Rho- 
ian Mining Rev., 20, 1, 41 (1955). 7H. Strunz, Mineralogische Tabellen, 3. Auil., 
Mpzig, 1957. ®A.Velborth, Tschermaks mineral. u. petrogr. Mitt., 5, 4, 273 (1956). 
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Jlokxagn Akagemun nayx CCCP 
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ITETPOTPAPH AY 


WM. Jl. POPUITEHH uw M. Bb. PANYH 


O HAXOJIKE BYJIKAHOrEHHOH MOPObI B MEJIOBbIX 
OTJIOOKKEHHAX NOWOJIMK 


(ITpedcmaeaexno axademuxom H. M. Cmpaxosoim 20 XI 1958) 


TaTpOpMbl) ByJIKAHOreHHbIe NOPOMb! WO cerO BpeMeHH He OblJIM H3BeCTHBI. 
CBA3H C 3THM MpecTaBiseT MHTepec OOHapy2xKeHHe MPOCcMOA OeCHTOHHTOBO! 
TJIMHbI B paspese Ty pOHCKHX OTIO*KeHHH IJoqoubcKoro IIpugnectposba (c. Kopo 
meu). Jlo6aBuM, 4TO Bce Apyrve HaXOAKH O€HTOHHTOBHIX PIHH B 3allaqHbix o6 
macTax YkKpauHbl CleaHb!l B OTMIOKeHHAX MHOLeHA (3). 

B oxpectuoctax c. Koponel, cpequ TOU OMHOPORHbIX OeJIbIX HU3BECTHAKO 
TYPOHA BbIZeNAIOTCA TPH Mpocsiosx. Buu3sy — 3e/leHOBaTO-%KeITaA OeHTOHUTS 
Bad riMHa (0,3 M), Bbillie — CBeTJIbIM NecuaHNCTHI H3BeCTHAK (0,30 M), ele BbILE 
KOHTJIOMep aT, COCTOALLHUH H3 PaJibKH TYPOHCKOFO H3BECTHAKA, CLILEMCHTHPOBaHHO if 
MeCYaHHCTO-KapOOHaTHbIM WeMeHTOM (0,75 M). KoursiomepaT yKa3biBaeT Ha Me 
CTHOe NOAHATHE MOPCKOFO Ha, HU, MOXKET ObITb, HMCHHO 3TO NOAHATHE Garonpe 
ATCTBOBaJIO COXPaHeHHIO B aHHOM palOue BbINaBLero ByJIKaHHYeCKOrO Nensl 
M OOpa30BaHH!I0 cyIOA OeHTOHHTOBOH ruinHbl. TlocmeqHAA B HEH3Me€HHOM BH 
MIpecTaBJIAeT MATKYIO BOCKOBHAHYIO HeKapOoHaTHy!O Nopory, B Bose OHA Ob 
CTPO Pa3MOKaeT, 3AMeETHO yBeJIHYMBaeTCA B OObeMe UH TipeBpaliiaerca B GeJIb 
cTyfeHb. PesybTaTbl rpanHyJOMeTpHuecKOrO aHadH3a JaHHOM NOpOAb TaKOBbih 


Wi 


Ppakunu > 0/25 mm 0,25 —0,1 mm 0,1—0,01 mm 0,01 —0,001 mm <0,001 we 
Copep»xanne, Bec. % 0,04 0,09 0,38 48,49 01,0 


Munepanornyeckuli coctaB dppakuun <0,25 MM u3sy4asICA B HMMepCHOHHBI 
mpenapaTax NO, MAKpocKonom, a dpakuni <0,01 MM Takxxe Cc NOMOLLbIO OKpak 
WMBaHHA OPraHHueCKHMU KPaCHTeJIAMH HM C MPHMeCHeEHHEM XMMVYECKOLO U TepM 
yeckoro aHaM30B. MpakunA >0,25 MM ucclIeqOBaach MO cTepeockonuyuem! 
CKHM MHKPOCKONOM. | | 

@pakiua >0,25 MM COCTOHT B OCHOBHOM H3 OGJIOMKOB pa3JIOXKUBIUIerOC} 
BYJIKaHHYeCKOrO CTeKJIa, OOOOBHHOK THAPOOKHCJOB *Kese3za, OTIEJIbHbIX sepey 
3eJIeHOrO TylayKOHWTa WM TeMHO-KOPHuHeBOrO TYPMaJIHHa B Bue paluanbHol 
JIYYHCTEIX cpocTKos. B coctaBe *paKkuuit 0,25—0,1 mm u 0,1—0,01 mm raaBHyHi 
PpOMb HIpaloT TaOMTUATHIe sepHa BbICOKOTeMNepaTyPHOrO MlarMoKasa (caHH 
WMHa), 3epHa KBaplla WJIbMeHHTa M MarHeTHTa, ByJIKaHWYeCKOrO CTeKJa, Wwarul 
oxsiasa (Ne 30). B equnuuHbix 3epHax BcCTpeyaloTcs WHPKOH, poroBad OOMaHKal 
aKMHT, OHOTHT, TYPMaJIMH, PyTHJ, XMOPUT, WOUSHT, rpaHaT, JOMOMUT, MUKPO 
KJIHH. 

Cpequ NepeyvcJleHHbIX MUHeEPaOB MOXHO BLILeEIHTh MUHePasbl BYKAaHH 
YeCKOFO IIPOHCXO*KeHUA, OOJIOMOUHBIC HW ayTHTeHHbIe. K ByJIKaHOreHHbIM MHHE 
PaJlaM MOXKHO OTHECTH CaHHMH, IMPKOH, POroBylO OOMaHKYy, aKMHT, MarHerH} 


M WJIbMeHHT, OHOTHT, a TakxKe ByIKaHWyecKoe creKNO. AHaJOrMUHbIii KOMMIeKt 
MMHEepaJlOB, 3a HCKJIOUCHHeEM CaHHMHa, XapakTepeH JIA MMOIeHOBbIX Tyo! 
IIpenkapnatba (7). 

CauHUAMH BeTpeyaeTcA B BYE MPOsPpauHbIX, MHWEHHBIX KaKUX-sHO6E 
BKJIOUCHHH 3epeH TaOMUTYATOH yrnoBaToH dopmbl. B ta6nuuKax, BbITAHYTEL 
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10 Np, HaOlOfaeTca MouTH mpsAMoe yracaHue (yronaN, =5—6°) u cepas uuTep- 
bepenitMouHaad oKpacka. Tlokasatenu mpenomaenua, onperencnune B HMMep- 


°MH, HMeIOT Takve 3HaueHHa: Ne DoNn ==}, 528) N= 1,522. You ONTHYeCKHX 
Cel (3aMep cflenaH Ha (peopoBcKom cTomHKe) —2 V=25—30°. 

IL up KOH oTMeyeH B HANOMOpdHbIX KPUCTammax urombuatoro u mp H3- 
MaTMYecKOrO OOHKa Cc OnNHpaMuykamu. Pa3mep xpucraanop 0, 1—0,25 x 
x 0,02—0,05 mm. ITlonamatorca taxxe MapauJ- 
I€IbHbIC CPOCTKH MAMOMOPCHEIX KPHCTasOB. 
PoroBpasx O6MaHKa_ npencraBnena 
/WIMHeHRbIMH 3ePpHaMH C XOPOIIO 3aMeTHbIM 
Ie€OXPOH3MOM OT rpxA3HO-3eeHOrO JO TeMHO- 
s€IEHOTO C CHHEBaTbIM OTTCHKOM. N,=1,734, 
V,= 1,702, CNg=15—18°. Munepan sapaser- 
‘A CHJIbHO %KeJIeE3HCTOH Pa3HOCTbIO OObIKHOBeH- 
iol poroBoli oOmaHKu. 
 Buorur pserpeyaetch B Buge Oyposa- 
‘BIX 3e€PeH HHOra B GopMe rekcaroHOoB Cc © ge 
Bp = 1,640. ‘ Puc. J..Kpupas narpesanna (pak- 
mM ByYMkKaHMUeCKOe cCTeKIO. Ha- wn: <0,001 mm 
jmloaeTcA. B BHe YIIOBaTBIX 3ePpeH, YacTO 
JePeNOJIHEHHBIX CePbIMH MpOLyKTaMu BbIBeTpHBaHHaA. TloKasatTemb mpesmomue- 
IHA CTeKIa u3MeHAeTCA OT 1,492 yo 1,497, uro cooTBeTCTByeT COep2KaHHIO 
5102 oKo0 72%. TlokasaTeb npenoMmeHHA HOBOOOPasOBaHHOrO ceporo yellyii- 
1aTOrO MHHepasia octuraeT 3HaueHHaA 1,504 (uHorga faxe 1,510). Ha ocno- 
aHHH TeEPMHYECKOFO aHaJIH3a HU MMHePaJIOrMyeCKHX UCCeOBaHHH HOBOOOpas3o- 
aHHbIM MUHepad onpeyeseH KaK MOHTMOPHJJIOHHT. 

MOHTMOPUHAATOHNT NonHoctThio ciaraeT dpakunio <0,001 mM, a 
akiKe, BHXMMO, HaXOQUTCA B 3HaYHTeIbHOM KOIMYeCTBe BO (bpaKuHH 0,01— 
,001 mm. Ha kpnBot HarpeBanus (puc. 1) bpakuHu <0,001 mm xopouio Bbipa- 
KCHbI SHAOTepMHyecKHe OcTaHoBKH — mpu 191, 694 nu &34° — xapaxTepuHble 
JI MOHTMOpusNOHHTA (*). Takxke HaOm0,aeTCA HEOOMbINOH SHOTePpMHYeCKHH 
pcekT npu 234°, uTo MoxeT GObITh OOYCOBJICHO yaJIeHHeM BOJbI, CBAZAHHOH 

C NOPIOWLeHHbIMH HOHaMH Ca u Mg, o6ua- 


Ta6auua 1 J\alOULMMH 3HaYHTeIbHOK PHAPOPHJIbHOCTbIO 

(*). Ilo qaHHbIM xMMHYeCKOrO aHaJNsa, 

Oxucen | ‘ramen on | Ackanur,y%  M3YYCHHad CeHTOHHTOBAd TMHa 61M3Ka K 

HISROnEH, 76 KaBKa3CKOMy ackKaHnty (°), Tak»xKe COCTOS- 

IleMy H3 MOHTMOpHoHuTa (cM. Ta6u. 1). 

102 49,45 51,04 MoHTMOPHJIJIOHHTOBIN COCTaB MOJOJIBCKOH 

nO> 0,23 0,25 TIMHbI MOTBepKLaeTcA HW MOJyYeHHOH 
120s 16,49 ieee peHTreHOrpaMMOl. 

:: ae fore IIpumepuas Kpucramoxumuyeckas (pop- 

AnO 0,04 0,04 MyJla HCCIeqOBaHHOrO MOHTMOPHVJIVJIOHHTa, 

aO 4,44 4,74 no B. C. Co6onesy (°%), MoxKeT 6bITb BbIpa- 

6 ey te *KeHa Tak: Cao,4 Mgo,6 (Aly,5 Feo,1)1,51(OH)s- 

2.0 0,10 0,65 SisTio,o30109,8H20,  4TO cCOOTBeTCTByeT 

1,0- 13,22 14,68 MOHTMOPHJIJIOHHTY, OOoraljeHHOMy Ca i 

1,0* 10,02 0,87 Mg. Iloxa3aTe1u mpesomMieHHA JaHHOro 

MOHTMOPHJIJIOHHTa, 3aMeCPeHHble B KOCHbIX 

x 99,88 99,89 cpesax Cc mleHoK yacTul <0,001 MM, uMmeror 


3HaueHHA Nz = 1,500 — 1,504, Np = 
= 1,474—1,479, T. e. O6MH3KHeE K MOHTMOPUJIJIOHHTaM H3 MHOICHOBBIX OTJIO2Ke- 
Mit 3anayubix OOacteH YKpauunl (*). OpdpekT OKpallIMBaHHA cycneH3HH MeTH- 
(CHOBbIM TOJIYOBIM H O€H3HAHHOM TakxKe XapakTepeH JIA MHHepaJIOB MOHTMO- 
MJIMOHHTOBOTO pata (’). 
Ha ocHOBaHHH MpOH3BeeHHbIX HCCIeOBaHHH ONHCaHHas BBILLUe BYKAHO- 
€HHaA MOpofa MOXKeT OBIT ONpeseseHa Kak 6eHTOHUTOBAA TuiwHa. Hanuune 
10* 387 


B ee COCTaBe OGJIOMKOB BYJIKaHHYeCKOFO CTeKJIa C BLICOKMM CofepxKaHHem SiOz 
(72%) M 3amMeTHOrO KOMMUeCTBA 3ePpeH CaHH{MHa yKa3blBaeT Ha MpOMcxor*K]e- 
HHe MOPOsbI H3 Nena Kucoro coctaBa. [lopoyqoo6pa3yrouluH MMHepaJ! — MOHT- 
MOPHJIJIOHHT — BOSHHK B pe3yJIbTaTe Pa3JIO*KeHHA BYJIKaHMueCcKOrO Mella B 
YCMOBHAX Ca6ouleO“UHOH cpezbl. Ha nocsenHee OOCTOATEMbCTBO YKa3bIBaeT 
TakxKe MPHCyTCTBHe B Nopose ayTHreHHOro rlayKOHHTa. 

Bonpoc 06 HCTOUHHKe NHPOKaCTHYeCKOrO MaTepHasla, BXOAAUero B COCTAaB 
ONMCaHHOH NOPObl, LOCTATOUHO CIOKeH HM TpeOyeT abHeHIWUX UCCeEAOBaHHUH. 
Tako HCTOUHHK MOKa YTO He MOXKET ObITb yKa3aH HH MOOMH3OCTH, HH ake Ha 
JOBOJIbHO JlasIeKOM PaCCTOAHHH OT MeCTOHAXO*KJeCHHA OCHTOHHTOBOM FVIHHEI. 


HuctutyT reonorun qlome3HbIx HCKoMaeMBIx Tlocrynuso 
Akajemuu HayK CCCP 17 111958 
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MHTOJIOTH A 


Akxayemuk H. M. CTPAXOB wu H. B. JIOTBHHEHKO 


O CTAQWAX OCAJXOUHOrFO MOPOJOOBPA3SOBAHHA 
HW UX HAMMEHOBAHHH 


Hisyyennve mpolleccoB ayTHreHHOrO MMHepalooOpa3z0BaHUsA B COBPeMeHHbIX 
) OCaKaX H OCANOUHbIX MOPOAax MOZBOJIAeT BCe C OOMIbINEH CTeEMeHbIO NeTasIbHOCTH 
) BOCCTAHABJINBaTb ECTECTBCHHY1O HCTOPHIO OPHBIX MNOPOJ HW NOME3HbIX HCKOMAeMBIX 
| OCaqouHOoro NponcxoxeHHA. 3a nocaequHe 1O—15 mer B sTOH O6MacTH NoctTur- 
) HyTbI 3HAUHTeJIbHbIC yYCNeXH; CTaIO COsqaBaTbCA yueHHe O cTaqusX OcaouHOrO 
/ mopomoo6pasosanua (?,?,5-1%), 

OHaKO B BbIAeICHHH CTaqH M B MX HaMMCHOBaHHH JO HaCcTOAILero BPeMeHH 
) HeT eqMHCTBAa. Hwxe npediaraetca CHCTeMaTH3allHA OTHOCALLUXCA ClOJla NOHATHH 
HM TeEPMHHOB, 

OOpa30BaHHe OCaJOUHbIX MOPO HayMHaeTCA C BbIBeETPHBAaHHA — pa3spylle- 

HHA MaTepHHCKHX Nopoy. Ora cTauA Nosyunsia HasBaHHe runeprenesa. Xapak- 
| Tep MpoleccoOB BbIBETPHBaHHA HM HX HHTCHCHBHOCTb 3aBHCAT OT (pH3HKO-reorpa- 
| PHYECKHX YCJIOBHH (KJIMMAT, Pesbed), MOMOXKeHHe YPOBHA PPyHTOBbIX BOI UT. M1.), 
a TaKXKe OT COCTaBa KOPeHHbIX MOPO HW MPOONKHTEbHOCTH BbIBETPHBa- 
| Hua. U3yyenne COBpeMeHHOH HM MCKOMaeMpIx KOp BbIBeTpHBaHUA (*, 4) 103- 
| BOJIACT Pa3zJIMUaTb B ITOH CTAAMU YETHIPe MOCMENOBATeJIbHbIX 9TAaMa. 
1 sTan — mpeoOslaqaHHe MexaHHyeCcKOrO paspyWIeHHA C OOPa3zs0BaHHeM ILle- 
| OCHHCTO-7pecBAHHCTbIX NMPOAYKTOB; XHMHYECKOE Pa3zJIOXKeHHE BbIPAKeHO cabo; 
| 2 sTam — XMMNUeCKOe Pa3zJIO*KeHHhe Pe3KO YCHJIHBaeTCA WH COBeplaeTCA NpeuMy- 
U{CCTBEHHO B LLeJIOUHbIX YCJIOBHAX: THAPaTaluA VM BbILeaYMBaHHe CHJIMKAaTOB 
c oOpasoBaHHemM ruHApocitoq UW ruApoxsoputos; 3 stam — XHMHYeECKOe Pa3uJo- 
*%KCHHe [poTeKaeT MPeHMYILECTBEHHO B- HEMTPaJILHbIX HW KUCJIbIX yCJOBUAX 
cpebl: OKHCIeHHe H THAPOIH3 CHHKATOB C COpa30BaHHeM HOHTPOHHT-MOHT- 
MOPHJIJIOHHTOBbIX H KaOJIMHHTOBbIX MHHepaioB; 4 sTaM — 3aBeplueHHe XHMHUe- 
CKOrO pa3JIOXKeHHA: MOMHOe OKHCeHHe HM FHAPOMH3 C COPa3s0BaHHeM OXp, 
*KeMeC3HAKOB H JIATePUTOB. 

B 3aBHCHMOCTH OT MeCTHBIX YCJIOBHH rHuneprebke3 MpoxouT yepes BCe YETHI- 
pe Tala WIM OCTaHaBJIMBaeTCA Ha JIIOOOM H3 HEX. 

B pe3yuibTaTe BbIBETPpHBaHHA OOpasyioTCA NPOAYKThI AByX THMOB: a) OOOMOU- 
HbIe YACTHIbI Pa3JIMYHOH KPYMHOCTH HW BHOBb OOpa30BaHHble TBepAbie (pasbl — 
runepreHHble MUHepasibl, OcTaloulHecs in situ H @opMupytoulue Oosee HIM MeHEee 
YeTKO BbIpaxKeHHYIO KOPY BbIBeETPHBaHHA; 0) HCTHHHbIe HM KOJVJIOHAHbIe PacTBOPbI, 
yaJIHeMble H3 KOPbI H BCTYNMalollve Ha WyTb Murpalun. 

Crefyrtoulylo CTaQuIo C6pas0BaHHA OCaMOUHbIX MOPO OOJIbIUMHCTBO HCCIeLO- 
patente (UM. Banptep, JI. 5. Pyxuu, H. B. Baccoepuy uv Ap.) umenyloT «cTayuer 
TPaHCNOpTHPOBKH OCaOuHOTO MaTepHaJla», MPOTHBOMOCTAaBIAA ee CTaqHH OO- 
pa3sOBaHHA OcajKa. 

Takoe peleHve Bompoca, MO HallieMy MHeHHIO, NPHHIHNHabHO HeBepHO. 
Tlepenoc u oTs0xKeHHe — 9TO Be CTOPOHb! OHOrO H TOPO Xe ABJCHHA. Beakoe 
ocaKooOpa30BaHne MpeAnovaraeT ABU2%KEHHE—NepeHOc OcaOUHOrO MaTep Hada — 
HW 6€3 TA2KOBOrO HEBOSMOXKHO. Ilepenoc HayHHaeTCA Ha CKJIOHAX BOMOPa3zeJIOB 
HM KOHUAaeTCA B 6acceliHax celuMeHTalnu. B nyTAX MepeHoca B TOM WIM HHOH CTe- 
NeHY MPOHCXOAMT OTMOXKenve: LewoBuli Ha CKIOHAX, MpOJOBMH y MOAHOXKbA 
CKJIOHOB, aJIIOBHH B PCYHbIX OJIHHAX, ebTOBbIE OTIORKeHHA B YCTbe PeKH. 
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B KOHeUHDIX BOJOeMax CTOKa — O3epax, MOPAX — OCa*KaeTCH UW 3aXOPOHACTCA 
JIMIb Ta UaCTh IPHBeAeCHHOTO B ABHXKeHHe OCaMOUHOFO MaTePHaJia, KOTOPaA He 
ycnesia OcecTb B Mpefetax Bogoc6opos. Iloqo6uHo Tomy, kak AudpepeniualnsA 
(paslemeHuve) H MHTerpalluA (OObeAMHEHHe) BeUleCTBA ABJIAIOTCA JIMUIb ABYMA 
CTOpOHaMU OHOrTO M TOrO Ke ABJICHHA — PaCCOPTHPOBKH BeleCTBa, TaK Ke 
TOUHO MepeHOC HM OTJOXKeHHE ABJIAIOTCA He UCM HHBIM, Kak ABYMA CTOPOHaMH 
OJHOrO HM TOrO %Ke ABJICHHA — OCcaKOOOpa30BaHHag. 

Tlostomy Bese 3a rulepreHe30M CJleAyeT BbIAeIATb He CTaHIO NepeHoca, 
a cTauio O6pa30BaHHa.ocayKa, WIM, HHaye, cTaquio cequmenTorenesa (H. M. 
Crpaxos). B nocieqHel WesecooOpa3Ho pa3JIH4aTb WBa NOCeLOBAaTeJIbHbIe 9Talla: 
1) BoxocOopHbili — CKJIOHOBO-JOMMHHO-eIbTOBbIN CeMMeHTOreHes H 2) Oac- 
CeHHOBbIM CeMMeHTOreHes. 

Pesy.1bTaTbl 1-ro sTama YaCTO NOJHOCTHIO YHHYTOKAWTCA NOCIEAYIOULMMH Mpo- 
leCCaMH; TOSTOMY MbI uallle BCero HaGwowaeM B pupose pesybTaT 2-ro 9Ta- 
tla — OaccefiHoBoro ceMMeHToreHe3a. OHaKO pa3Had CMOCOOHOCTb K COXpaHeHHIO 
mposxykTosp .1-ro uw 2-ro a9TamoB ce/MMeHTOreHe3a, KOHeEYHO, He MeLlaeT HX NpHH- 
WUMMMabHOMy pa3yesenuio. TepMHH «CHHreHe3» JJIq OOpasoBaHHa ceMMeHTore- 
He3a HeIPHeMJIeM, TaK KaK OH O3Ha4aeT TOJIbKO, YTO KAaKHe-TO KOMIOHEHTHI 
OOpas0BaJIMCb OJ[HOBPeCMeCHHO HJIH COBMeCTHO. 

3a celWMeHTOreHe30M CJleqyeT CTaqvA MuareHe3a — H3MeHeHHE OCakKa U 
peppallenue ero B Ocafounylo nopory. J[Marenes ecTb cTaqHA (PH3HKO-XHMHYe- 
CKOrO YyPaBHOBelIMBaHHA MHOPOUHCJICHHbIX PeaKUHOHHOCMOCCOHBIX BelILeCTB 
C IIpPOTHBOPeUHBbIMH CBOMCTBAMH, BOSHHKUIMX MpH OOpa3s0BaHHH OcaKa. Y paBHO- 
BeCIMHBaHHe MPOWCXOUT B TEPMOAMHAMHYeCKHX YCJIOBHAX, OJIM3KHX K TEM, KO- 
TOpble CYIECTBYIOT Ha MOBEPXHOCTH SemvIH (B OOUIEM HH3KOe aBJleHHe WH HH3KaA 
Temlepatypa), 3a CueT BHYTPCHHHX 3aNacOB 9HEPrHH B BeleCTBaXx, CJlaralOulHXx 
ocajOK. 

B craqun fuareHe3a pa3zsMuaioT caegyroume stamp (H. M. Crpaxos): 
1) okucNTeIbHOe MHHepaslooOpa3z0BaHHe; 2) BOCCTAHOBUTEJIbHOe MHHEpasoodpa- 
30BaHue; 3) nepepacnpesesieHne BellecTB H OOpa30BaHHe KOHKpelun. B nponecce 
(pH3HKO-XMMHYeCKOrO yYPpaBHOBeCLIMBaHHA OCaKa MpOUCXOAUT Tak»%Ke HeKOTOpPOe 
ero yIJIOTHeHHe H NOTePA BOAbI; HO 3TH MPOMeCCbI HMEIOT BTOPOCTeN€HHOe 3Ha- 
YeHHe CPpaBHHTeJIbHO C XMMHKO-MHHepasioruyeckOH mepepaOoTKOH ocayka, 
co3falollel riaBHy!O MaCCy ayTHIeHHbIX MHHepaJIOB MOPOA H UX 30HAaJIbHY!O JIO- 
KaJIH3auHlo B Iipefesax OaccetHa. TpakToBka J\MareHe3sa KaK CTaJ\uW OKaMeHe- 
nua (JI. B. Pyxnu) Hemeecoo6pa3Ha, Tak Kak MareHes, Kak NpaBuul0, He Compo- 
BOK MaeTCA JIMTUPUNKAalMeH OcaKa, 


Take HET OCHOBaHHH K BbIJeJICHHIO MEK Ly cTaluelt CeqHMeHTOreHesa H Ha- fh 


reHesa elie cTawqHH CHHreHesa, NpeqomweHHOH JI. B. Pyxuupim, Tak Kak B Xa- 
PaKTePHCTHKE STOH «CTA» OObACHAIOTCA YEPThI, PeasIbHO (B NpHpode) HCKsIIO- 
yalolwve ORHH Apyrue. 

TouIbkO 4TO CchOpMMPOBaHHAaA OCaLOuHaA NMOpofa ABHXKeHHAMM 3CMHOH KOPbI 
mepemellaeTca 3aTeM B OoJlee TulyOOKHe ee TOPH3OHTHL, B CTpaTucdepy. 3yecb 
NPM WHBIX TCPMOAMHAMMYECKUX M (PUSHKO-XUMMYECKUX YCOBMAX CPelbl — MOBbI- 
IN€HHOH TeMMepatype HM WaBJICHHH, OTCYTCTBUH X%KHBOPO BeLeCTBa, HaJIHMUMH NOL- 
3CMHbIX BO Pa3JIMYHOrO COCTaBa M KOHIeHTPalluu — HauWHaloTca BTOPHYHbIe 
H3Me€HEHHA OCaOUHBIX NOpod. Havambuyto cTraquio ux MbI Bee 3a PAOM 
ucceAOBaTeWeHi (A. E. Bepcman, H. B. Baccoepuy u Ap.) mpeqaraem Ha3blBaTb 
cTaqueH KaTareHesa. 

TepMuH «amHreHes» He MOXKeT CUMTATbCA yauHbIM, TaK Kak MIPHMeHAeTCA 
JWI OOOSHAYEHHA BCeX MPOMeCccoB, COBEPIalOULMXcA MOCMe OOpasoBaHuA NOpoLL 
BHJIOTh JO MPOeCCOB COBPeMeHHOTO BbIBETPpHBaHHA Ha 3eMHOM MOBepXHOCTH 
(CM. HWKe). 

TepMoqMHaMuyeckHe YCOBUA 30HbI KaTareHesa MPHOWIM2KeHHO ONpPeqeAIOTCA 
CleXyIOMMMM MapaMeTpaMH: JlaBeHHe NOPARKa OT HeCKOJIbKUX JeCATKOB JO 
2000 aTM., TeMMepatypa OT JecaTKOB rpagycos jo 200°. 

Kararenes Ha6m0aeTca B OCaOUHOM Yexue MIaTopM, B Me€peXOJHbIX K reo- 
CHHKJIMHAIAM OOACTAX M B BePXHeli uacTH paspesa nepucepuliHEIx perHoHoB 
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OCHHKJIMHaseH. B craqMio KaTareHe3a MpoHcxo_UT nocreneHHoe ylvIOTHEHHe 
JAHOUHDIX NOPOA, YMeHbIeHHe NOpHCTOCTH HM yBeMYeHHe OObeMHOrO BeCca, 
eoOpasoBaHue PIMHHCTBIX MMHepamoB, NepeKpuctaslmusannsa iemMeHTa, (bop- 
iPOBAHMe BTOPHUHEIX MHUHepalOB B MOMOCTAX rTpelluH, OOpasoBaHHe KOH- 
PeuHH HW CeKPelHH B NOpax, KaBepHax u TpelMHax. []peo6pasopanne muHepa- 
'B IPH KaTareHese MPOHCXOJUT B 3HAaYMTeIbHOM Mepe MeTaCOMaTHYeCKUM NYyTeM. 
| B pesybTaTe KaTareneTuyeckHX Mpoweccos OGIMK HM CBOfCTBa TOPO, u3Me- 
FIOTCA, OMHAKO OHM BCe elle OCTaIOTCA OCaOUHbIMH Noposamu (mecuaHuKn, 
PTWJIJIMTLI, MepreiM, H3BeCTHAKH, Oypble yr, ca6o MeTamopdusoBaHHEie 
7MCHHbIC yriH UW Jp.). 

Craqua KaTareHe3a pAOM uccJeqoBaTenel nokpaseiserca Ha HeCKOMbKO 
(MOCTOATEIbHBIX 9TaNOB (1,7,°,°,°), ofHaKO OObeEM HM TPaHHUbl BbIeCHHBIX 
amloB B HaCTOsIlee BPeEMA ABJIAIOTCH elle MHCKYCCHOHHBIMH. 

+ Bouiee rutyOokne H3MeHeHHA OCAMOUHBIX MOPOA MPOMCXOAAT B CPeMHHHEIX 4a- 
PAX TCOCHHKJIMHAJeH (CPeMHAA HW HWXKHAA 4YaCTb paspesa reocHHKIMHaJell). 
iH IPHBOAAT K OOPasOBaHHIO MeTaMOpdUu3OBaHHbIX OCaMOUHBIX MOPOL; MIHHH- 
'BIX HW ACMNHAHDIX CAHLUEB, (PUJIVIMTONOJOOHBIX CaHIeB, KBAPILMTOBHAHbIX Mecya- 
IKOB H Me€CYaHHKOB-KBaPUMTOB, KPHCTAaJIJIMYeCKHX H MPAaMOPH30BaHHbIX H3Be- 
'HAKOB, TOULMX KAMCHHbBIX yrvleli H AHTPallHTOB HU Jp. 

| Ora cTauA NosyunJia HasBaHve HavasIbHOrO MeTaMOp(H3Ma WIM MeTareHesa 
1. P. Koccoscxas, H. B. Jlorsuneuxo u B. JI. Iyros). 
TepMoquHaMHueckHe YCJIOBHA 3OHbI MeTareHe3a OMpeeAIOTCH Cue yIOULHMu 
ipaMeTpaMk: JaBeHHe cBbIle 2000 aTM., TemMepatypa cBbile 200°. B 30He 
eTareHesa OCaJOUHbIe MOPOMb! COMep2KaT BLICOKOMHHEPAaJIH3ZOBaHHbIe TepMadJIb- 
1€ PacTBOPEI. 

_ B crayquu metarenesa mpeo6JaaloT Mpollecchl MepeKPHuCTaIH3alHN Bellle- 
‘Ba, YIIJIOTHEHHe HMECT BTOPOCTeNeHHOe 3HAYeHHe H MPOABJIAeCTCA B NOABJICHHH 
NMATUATOCTH HM CJlaHWeBaTOCTH TOpHbIX Mopogr. Tlepexpucetasuzsalun noyBep- 
‘eHbI MHHePaJIbl WEMeHTa, OCHOBHAaA Macca PJIHHHCTbIX H KapOOHATHbIX MOPOL, 
@JI€3HCTbIe, TIMHOSCMHCTHIE MOPOJb; 3aMe€THO IIPOABJIAeTCA MepeKPHCTaJJIH- 
111M OOJIOMOUHBIX 3epeH. IIpu stom HaOwoaeTcaA MOUTH NOHad pacKpHCTaJVH- 
WHA YJIMHHCTOFO BellleCTBa: HHTCHCHBHAA THAPOCJIOAN3aWHA KaOJIMHHTOBbIX 
MHepasiOB, OOpas0BaHHe KBapll-MYCKOBHT-XJIOPHTOBOH HM KBapl-MYCKOBHT- 
NOPUT-TuApocoANCcTOH accoWWaluu MHHepaJiOB C Pa3JIHYHbIMH KapOOHaTaMH. 
‘EKCTYPbI OCAJOUHbIX MOPOL CHJIbHO H3MeHAIOTCA BIVIOTh JO NOMHOrO Mpeobpa- 
oBaHua. IIpomecchl MeTacoMaTo3a IIpH PaHHeM MeTaMOp(*PH3Me MpHoOperTalorT elle 
OUIbilee 3HAYeHHE. ITa CTAMA H3MCHEHHA OCAMOUHbIX NOPO YaCTHYHO COOTBETCT- 
yeT HavOoulee HU3KOTeMMepaTypHOH CTYNeHH PerHOHaJIbHOrO MeTaMopu3smMa — 
all 3eJICHbIX CJIaHIeB (MYCKOBHT-XJIOPHTOBas 30HA). 

 [lpu qasmbHeluem norpyxkeHHu B rlyOoKHe TOPH30HTHI 3eMJIH MpOHCXOAHT 
OHA MeTaMOpc*u3sallHA OCaOUHOM MOPOAbI; OHA MepeXOANT B Kacc MeTaMOp- 
wueckux mopog. Ha mo6ol u3 OXapakTepH30BaHHbIX CTaMi PasBHTUA, OHAKO, 
callouHad MOposa MOxKeT ObITb BbIBeEeHa B MOBEPXHOCTHbI€ TOPH3OHTbI 3eMHOKi 
OPbI H HavaTb BbIBETPHBAaTbCA. OTOT ruleprenHes OCaQOYHOH MOpPOAbl HeOTVIH- 
HM OT CTaquM rumepreHesa, OXapakTePH30BaHHON BbILIe. 

B 3aBHCHMOCTH OT CKOPOCTH BO3AbIMaHHA TEOPeTHYECKH BO3MOXKHBI HW perpec- 
ABHbIe Mpolecchl («perpeccuBHbllt smurene3y JI. 5. Pyxuua), OMHaKO MmpakTH- 
eCKH OlpefeleHue CyM{HOCTH perpeccHBHOrO Mpollecca BeECbMa 3aTPYMHUTCb- 
0, B CBA3HC 4eM BBeeHHe 9TOrO MOHATHA MNOKa NpexXeBpeMeHHO. 

Tlogpo6uoe paccmoTpeHve TepMHHOJIOrHH, MPHMMeHAeMOH [WIA o603HaueHHA 
Tau ocafouHoro mopoxoobpasoBaHuaA, C MHOFOUHMCJIeHHbIMH MpHMepaMy U3 
eOMOTHYeCKOli IMTepaTypbI comep»xKuTca BcTaTbe H. B. Baccoesuya (*), K KOTO- 
OH MW OTCbIMaeM HHTepecyIOuluxcs. 

CyulecTByloule TepMUHbI, OTHOCAMIMeCH K OCaOUHOMY Mopooobpa30BaHHo, 
EpOATHO, GyeT MOMe3HO pasOuTb Ha TPH KaTeropuH. 

I. Tepmuubl, BbIpaKaloulue CyU{HOCTb Mpollecca HW MPHMCHAeMbIe AA 0603Ha- 
CHUA cTaluit HM 9TaNoB moposoobpa3s0BaHuA: TuMmepreHe3, CeAHMeHTOreHes, 
MareHe3, KaTareHe3, MeTareHes H Jp. 


oud 


Il. TepmMuubl, moKa3bIBalolve MecTO H clloco6 OOpa3s0BaHHA MHHepaJiOB if 
KOMIMOHCHTOB OCaOUHOH MOPObI: aWIOTHTeHe3, aJIJIOTHTeHHbIM, ayTHreHep, 
ayTHTreHHbIMd AW T. UM. 

Ill. Tepmuusi cBo6oxHoro NOb30BaHHA, OHH %Ke NO YCTAaHOBMBINeHCA TP 
J\MUMM YCOBHO MOryT MPHMeHATLCA KaK BPeMECHHHI€, NWOKasbIBalOUlHe BPeMy 
H MOCIeAOBaTeJIbHOCTb MIPOXOKTCHUA Mporecca 6e3 CTPOrO yCTaHOBJICHHbIX rpg 
HHI (CO CKOJIb3AUeH WikKaJlOH): MporeHe3, CHHreHe3, 9TIMTeHes. | 

Hanpumep, runmepreHe3 MaTepHHCKHX MOpoy, B 3TOM CMbICsIe OyeT mporeng 
30M (lpeqbicTopuel) ocakKa, a rumepreHe3 M ceqMMeHTOreHe3 BMecTe Oyj 
mporeHe3om nopogp. J[vareHe3 MO OTHOWIeCHHIO K CeJ,MMeHTOreHe3y SIBILACTOS 
TIpOWeccOM SIIMreHeTHYeCKHM, KaTareHe3 MO OTHOLIeHHIO K J\MareHesy TaKkx@. 
OyeT SmMreHeTHUeCKHM MpoleccoM u T. A. TepMuHbI «CHHreHe3», «CHHTeHeTHY 
HbIi» MOryT ObITb MPHMeHeHbI JIA MMHepasIOB HIM KOMMOHeHTOB, OOpa30Bak 
IUHXCH BO BpeMA 1060 cTayuH NOposooOpa3z0BaHUA, XOTA NO TPaAMUMH OHH Ip 
MeHAIOTCA TaBHbIM OOPa3soM JIA MMHepaJOB CTaHH ceMMeHTOreHesa. 


Tloctynuio 
26 XII 1958 | 
I[MTHPOBAHHAA JIMTEPATYPA ) 
| 
1H. B. Baccoesuu, CnyTHHK noseporo” reosora-HepTanuka, 2, 1954) 


7H. B. Baccoesuu, COoopx. Teonorma u reoxumus, 1(VII), JI., 1957. crp. 156 
3Y.U. Cuu3s6ypr, HW. A. PykapumHukosa, Munepanbl 2pepHeli KOpbI BBIl 
BeTpHBaHHa Ypana, H3g. AH CCCP, 1951. 4H. UW. Tuus6ypr, Merogu u3y4eHM) | 
oecaqouHbIx mopog, 2, 1957. 5A. T. Koccospeckaa, H. B. JlorpuHeuKa 

B. J. Wlytos, JAH, 116, Ne 2 (1957), © H. B. Jlorsuueuxko, Hse. AH CCGe 
cep. reon., Ne 7 (1957). * JI. B. TyctToBaaos, Tlerporpadus ocazounbix mopog, 4. 
Ww II, Mi—JI., 1940. 8 JI. B. Py xu, Ochoppt autonorun, 1953. °° JI. B. Pyxu 
Bonpocbl! MuHepasoruH ocafounbix oOpasopaHulii, KH. 3—4, JIbpos, 1956, crTp. 42% 
10H. M.-C tpaxos, Hse. AH CCCP, cep. reon., Ne 5 (1953). 4H. M.. Crp axiom 
Bonpocbl MuHepanorHH  ocagqouHbIx OOpasoBaHhii, KH. 3—4, Jlbpos, 1956, crp. 4 
2” H. M.Ctpaxos, Has. AH CCCP, cep. reon-, Ne 11 (1957). 13 M. C. Ilpenos 
Tlerporpadua ocazounpix mopox, Us3q. 2-e, 1948. 
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Moxmnage Ankaygemun nayrx CCCP 
1959. Tom 125, Ne 2 


ITAJIEOHT OJIOF Hf 


Akayemuk B. H. CYKAUEB, P. H. FOPJIOBA, A. K. HEJOCEEBA 
uv E. Il. METEJIBIEBA 


O PACTHTEJIBHOCTH MNEPHIJIALMAJIbBHbIX 30H 
ILEHTPAJIBHOM YACTH PYCCKOM PABHHHDbI 


| CorjacHo noutn oOulemMy MHeHHIO, B TeYyeHHeE MvelicToleHa PyccKasa paB- 
|) HHHA HEOJHOKPaTHO NOKPbIBalaCb JI€QHHKOBbIM MIOKPOBOM pasHOlt BeMUMHDI. 

Kaxkoe “3 STHX OJIEMEHCHHH, eECTeECTBCHHO, HMeO NepHrAWNaIbHbIC 30HbI, 

PasJIMYHOH WHPHHbI HW Pa3s/IMYHOFO MPOCTPaHCTBeHHOPO pacnoslox*KeHHuA. OxuaKo 
O PaCTHTeIbHOCTH 9STHX 30H MHCHHA BbICKa3bIBaJIHCb MpoTHBOpeunBHle. B 
J WeHTPaJbHbIX OONacTAx EpponelcxoH uactu CCCP yo cux nop B oT0- 
D2KCHHAX aAHTpOMOoreHa He ObwWwIO HalJeHO OCTaTKOB TYHApOBOH (bop, 
2 e€CIM He CuHTaTb ocTaTKoB Betula nana L., koTopaa u HbIHe M3pelKa 3]ecb 
{| Mpouspactaer. B npwOantuickux »*e paloHax u B SanamHow CuOupu ocTaTKH 
§ THIIMUHBIX TYHXPOBbIX PaCTeHHH B HCKOMAeMOM COCTOAHHH BCTPeYeHb! ObiIn B psA- 
= Re mect. Ilostomy OTKpbiTHe OCTaTKOB TYHAPOBbIX H HEKOTOPbIX Apyrux pacte- 
| HHH B OTJIO*KeHHAX NePHVIAWHA/IbHbIX 30H BOKpecTHOcTAX Tr. MocKBbl mpescta- 
| BIeT 3HAYMTeIbHbIM HHTepec. OuH ObiM HalieHbl B CTeHKAaX Kapbepa AA To- 
j ObIUH NecKa uv rpaBua MexgAy r. Py6nepo uw A. Maknunno, B 9—10 kM k 3anany 
j oT r. MocxBbl. OTOT kapbep HbIHe CoeqHHeH C p. MockBok wu NosTOMY HanowHeH: 
) ee 'Panee Ha MecTe YacTH 9TOFO Kapbepa CyLLeECTBOBa] TOPPAHHK, enloiniale 


iB CeBepHOH YaCTH Kapbepa eFfo OCTaTKH COxpaHHucb. B 93TOM Kapbepe 34 
/ Towa Ha3say ObiIn HalieHbl KCCTH MAMOHTA HJIM TPOFOHTepHsA, TOUHEE HE OMpe- 
) JIeJICHHbIe. 

| Tlonbsyacb cBogkamn A. IT. Mapsopa (!) wu B. M. Janwuna (?) no reonornn 
| oxpectHoctei r. Mocksbl, BbicKa3biBaHnamH A. VW. Mocxsutuna u B. B. Ilo- 
} NOBa BO BPeMSAl Halllero COBMECTHOFO OCMOTpa 3TOM TeppuTOpUH B 1957 r., a TaK- 
/2Kke HaliHuMH COOCTBeEHHbIMH HaOJIOXCHHAMH MPH MHOPOKPaTHbIX MOCEeLMLCHHAX. 
jee B 1957 uy 1958rr., mbi Mor CCCTaBHTb ClesLyroulee NpeACTaBJIeHHe O reoorH- 
/ ¥ECKOM CTPOeCHHU 3TOM TeppuTOpHH. ScHO BbIparKeHbl NOMMa HW TPH HaNOMMeH- 
| HbIX Teppacb! p. Mockspl. Tlombsyacb TepmuHosorveH A. WH. Mocksurtuua,. 
' (°), O6pasopanne 3-fi HamNnoOMeHHOM Teppacbl, B HHXKHEH YaCTH OTJO2%KeHHU KOTO- 
| po saeraeT u3BecTHOe TpOulKOe MexKJICEAHHKOBOE OTJOXKeHHE, CeAyeT OT- 
| HecTH K KasIMHHHCKOMY OJle@CHeEHHIO, KOFa OTOKHIMCh CMIOBMOrIAUHAJIb- 
| HbIe WeCKH C BalyHaMH HM TasbKOH, Caraioulve, riaBHbIM OOpasom, 3Ty Tep- 
pacy M MOKpbIBaIOULHe TaK%Ke H M@KJIEMHHKOBBIE CON, OTHOCALMCCA K MUKY- 
" THECKOMY BeKy. B untepctaquane KaMHuHCKOrO oOvleqeHeHHA UMEJI MECTO: 
| pasMbIB 3TOM Teppacbl, a B MocweLyIOuleM CTaqMae eFO OTMOXKHJIMCb MeCKH 
6e3 rasbKH WIN C Kpaline HeOOMbIUUM ee KOJMYCCTBOM, OOpasOBaBlHe BTOPylo: 
 HayimouMeHHyto Teppacy, HeCYLLyIO HbIH€ Ha CBOe€H NOBeEPXHOCTH B HE€KOTOPbIX 
mecTax joHbl. B HHxKHHX YaCTAX OTIOXKeHHH STO Teppacbl OOHAKAaIOTCA CO- 
| XpaHHBlineca MeCTaMH (bsIOBMOrAAMabHble OTMORKeHHA KaIMHHHCKOTO OvIe- 
qlenenna. Pa3mbip 3TOH Teppacb! OTBeYAeT, B OCHOBHOM, MOFOJlO-LUe€KCHHHCKOMY 
| MEXKJICMHHKOBbIO, a OTMOMKeHHA 1-f HAaMOMMCHHOH Teppacbl, — OCTaLIKOBCKOMY 
_onejenenu1o. CTeHKH Kapbepa CJlaraloTca, TvlaBHbIM OOpasoM, OTJIOXKeHHAMH 
1-H HagnoimenHo Teppacbl, KOTOpbie 3HAYHTENbHO BapbupytoT, YTO OTHACTH 
'3aBHCHT OT CTeEMeCHH pasMbIBa OTMORKeHMN 2-H uM 3-H HaAMOHMeCHHBIX Teppac. 
| 393. 


Y ocHOBaHNa CTeHOK Kapbepa, YaCTHYHO HaXOMAMHXCA Hal BOOM, OOHAKaIoT- 
ca mu6o mecku 2-ii HamnolMeHHOH Teppacbl, 1HOO csIOBHOrIAMMaJIbHbIe COU 
(octaToK oToxeHuH 3-li HaqnoimeHHOM Teppacpl). B ofHom mecTe faxKe 00- 
Hapy2KeHbl BbIXOJbI MOPeHLI, BHMMO MOCKOBCKOFO HJIM JHEMPOBCKOrO OveeHe- 
Hua. [lopepXHOCTHBIMM CIOAMH STOH TeppaCbl ABJIAIOTCA WJIM Ce AJIJIKOBMaJIbHBIC 
OTOKCHHA, WIM, KOA MOCMeqHHe CMbITHI, OCTaTKH J1HOO MecKoB 2-H Hasnon- 
MeHHOM Teppachl, WHOO Yale COBMOrAWMAMbHbIe OTMOMKeHHA 3-H HaNNol- 
MeHHOU Teppachl. MecraMu OHM NOKPbITHI BbILeyNOMAHYTbIM TOPPAHMKOM. Bpo- 
Calollelica Brvia3a YepTOH OTORKeHHH WaHHOM Teppacbl ABJIACTCA HaJIMUHE B I0- 
HWKCHHBIX YaCTAX CC MOBEPXHOCTH Pe3KO BbIPAKeHHbIX CIENOB MEP3JIOTHBIX AB- 
neuuii. A. MW. Mocxsutun (4°), KoTopbli BrepBbIe y Hac OOpaTHJI BHHMaHHe Ha 
CBA3b 3THX ABJICHHH C OCTAIIKOBCKHM OJIeCHeHHeM, MOF 3/,€Cb BO BpeMA Hallero 
MOCeMLCHHA JCMOHCTPHpOBaTb Tak Ha3bIBaeMble Mep3JIOTHbIe KOT IbI. [log Top- 
(AHbIMH OTJIOXKCHUAMH, KAK 3€HMMAIOULMMH OOsee NOHMKCHHbIC MECTA, OcoOeHHO | 
CHJIbHO BbIPaxKeHbI 9TH MEP3JIOTHbIe ABJICHHA. 

PacTuTebHble OCTaTKH Obl OOHAPy2KeHbl, TIaBHbIM OOpa3oM, B OTIO*Ke- 
Huax 1-ff HaynolimeHHo Teppacsi, a HMeHHO: | —B CaMbIX HH2KHHX ee c0Ax; II1— 
B MOPpeOeHHbIX MeP3JIOTHBIMH ABJICHHAMH TJIMHHCTbIX MH TOPDAHHCTHIX BKJIIOUe- 
Huax; [1] — B rMHucTEIxX TOPAHbIX COAX Ha MOBEPXHOCTH 39TOH Teppacsl. IIpu- | 
BeJ.eM 3J/ECLTOMbKO HEKOTOPbIe CyYMMAaPHble JaHHbIe CMOPOBO-MIblIbILeBbIX aHa- 
JIM30B 3THX C0eB (Tabu. 1). 


TaOaunna 1 
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TIpumMeuaHue. N—uncno0 UccefoRaHHbIX OOpa3uoB, #— 4HC.IO MpOCMOTpPeHHBIX 
mpenapatos, D:T—orTHommeHue ApeBecHOH H HefperecHoH Mblibubl B %, Pn — Pinus, 
Pc — Picea, Ab — Abies, Bt — Betula, Al — Alnus, Crp — Carpinus, Tl — Tilia, Qr — Quer- 
‘cus, U]—Ulmus, Ac—Acer, S— Salix, Crl—Corylus, Ch — Chenopodiaceae, Ar — Ar- 
temisia, Sph — Sphagnum, E— Ephedra. F — nanopotauku, SI — Selaginella. Konuuecrso 
NbIJIbUbI WIA OTACMbHbIX POAOB APeBeCHbIX MOpOA AaHO B MpOMeHTax O1 CyMMbI MbIIbIbl BCeX 
ApeBecHbIX Nopox; 3HaK + CHHHUHAA Mbiblla WIM CMOPbl, 3HaK () OY€Hb MHOPO MbIVIbILbI | 
‘HJIM Crop. 


Han6opuimi nvHTepec mpeyctaBsaaroT con I, oOHapyxXeHHbIe B HECKOJIBKHX 
MecTax y OCHOBaHHA OOHaxKeHuH 1-H HafnofmeHHO Teppacbl, HHKe (bAOBHO- | 
TIAWHAIbHbIX CJIOCB H MOACTHIAIOULMX HX CONCTHIX, OObIMHO Ce3 BaslyHOB | 
WJIM TaIbKM, MeCKOB, B MOTHBIX 30—40-caHTHMeTPpOBOH MOULHOCTH cymecua- | 
HbIX H CYPIMHMCTBIX COAX C TOHKHMH MIpocOHKaMH HaMbIBHOrO Topida. OuH | 
3auleratoT OJIM3KO OT YpOBHA BOMbI B Kapbepe HW HH2Ke Nepexo“AT B Cepble Kpyn- 
HOsepHucTble necku. B sTHX TOPPAHHCTHIX MpocToHKaXx ObwWwIO HaHeHO MHOLPO JIH- | 
‘cTouKoB Salix herbacea L. u S. polaris Whlbg (puc. 3), yemryika Betula cf. | 
tortuosa Ldb., crsopxu crpyyeuxos Draba cf. incana L. u Alyssum sp. OcratTku 
MOCJIEQHHX JByYX paCTeHHH, HaCKOJIbKO HAM M3BECTHO, He ObWIH HalieHbI B 
uckonaemom coctosHuw B CCCP. Draba incana L. yKasprpaetca Togpunom (’) | 
Asa uckonaemoi dioppt BenukoOputanuu. CrasopKku Alyssum ou4eHb CXOqHBIC | 
w300paxennpimu Ilapepom (8) crsopxamu Alyssum Arduini Fritsch. Oguaxo | 
MbI MOKA HE pelllaeMCA OTORKCCTBUTb UX. | 

IIpupeyeHublii COCTaB MbIIbUbI COBEPUICHHO He BAXKETCA C COCTABOM Ha3BaH- | 
HBIX BbILIe€ MAKPOCKONHYCCKHX PAaCTHTCbHbIX OCTATKOB H MOKET ObITb OOBAC- | 
HeH JIMUb TEM, YTO SHAUHTebHaA YaCTb MbwWIbibl, H MpexAe BCero MbWIbIa | 
BC€X LUIMPOKOJIMCTBCHHBIX JpeBecHbIX Mopox u Abies, 3yecb Haxo_uTCA B He- | 


PeCOTJOXKEHHOM COCTOAHHH HM 3aHeCeHa BOLaMH, Pa3sMbIBABLIMMM OTMOKeHUA 3-H | 
HaNOHMMeCHHOH Teppacbl, y OCHOBaHHA KOTOPOH, Kak CKa3aHO BbIUe, 34eraior | 
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Puc. 1. McKomaemple caenb ecsbopMalHH NoOUBbI Mep3- 

JIOTHBIMH ABJICHHSMH. TemMubie MATHa — BKJIIOUCHHA Top- 

da; cepble MecTa — BMBIBbI IIHHbI; Oovlee cBeTbIH POH— 
(JIOBHOFAAWHabHbIi =mecoK. !/;) HaT. Bed. 


Puce. 2. IuuKa Pi- 
cea obovata Ldb. us 
OTJIOXKeHHH ApeBHero 
rosioueHa. Hart. Bes. 


Puce. 3. JIuctouxu Salix polaris Whlbg. (/, 3, 4, 7, 8) 


HS. herbacea L. (2, 5, 6, 9, 10). Ox.4X 


JLAH, T. 125, Ne 2, Cyxauezs, Topnopa, Hegzoceepa un Metessiesa 


KETHHKOBbIC OTIIOKCHHA MHKYJIMHCKOrO Beka. MexxmeRHHMKOBad Toma y 
Tpoulkoro HaxoquTcs oTcioa BCero B HeCKOMKUX KHJIOMeTpax. Oua 3a- 
UOUAeT MbWIbIty BC€X BbILICHa3BAHHbIX JPeCBECHBIX NOpos. 

_YuMTbIBaA cTpaTurpaduyeckoe MOMOXReHHE STHX COEB HM OCTATKH pacre- 
IM, B HMX 3aKJIOUAIOWLMeCA, HEOOXOAMMO IIPH3HaTb, YTO STH COM HAMbIBAJINCb 
Havayie BeKa KaJIMHHHCKOrO JICQHHKa, B €FO NepwraAlMabHol 30He, Kora 
M Obl1a pacTHTeIbHOCTh TyHApPOBOrO XapaKTepa. Oguako Hamuune 3HauNTeNIb- 
TO KOJMYECTBA COP MaNOpOTHHKOB H CibarHyMa M Masloe KOMMYECTBO CHOp 
lenopodiaceae u Artemisia CBHAeTEIbCTBYET O NOCTATOUHOM BulaxKHOCTH MOUBBI 
KJIMMaTa B 9TO BpeMa. SaTem OovbuIOH MHTepec MmpescraBaloT pacTHuTesb- 
I€ OCTaTKH, OOHAPy2XeHHBbIe B MEP3JIOTHBIX BKJIIOUCHHAX, B YACTHOCTH B TaK 
ISBIBACMbIX KOTIAX. OHH JalOT BO3MOXKHOCTh COCTABHTb MpeycTraBsleHHe O pac- 
TEJIbHOCTH, a B H3BECTHOM Mepe H O KJIMMATe Me€pHrJAWMaIbHOM 30HbI OCTALI- 
BCKOFO OJIeCHEHHA. OTH BKOUeHHA (cM. puc. 1) cocrosT mH6o u3 CcH30-cepoli 
MHI, KaK P€3YJIbTaT BMbIBa PIMHHCTHIX YaCTHIL H3 BEPXHUX C/OeB (PIOBHO- 
AUMAIbHBIX OTJIOMRKCHHH HW UX MePeOTORKEHUA B NOMOCTAX, BbISBAHHbIX Mep3- 
THDIMH ABJICHHAMH, JIMOO 3 H3MEJIbYeCHHOrO YepHOrO HJM TeEMHO-KOpHUHe- 
ro WBeTa TOppAHHCTOrO MaTepHasla, BHECCHHOFO B 3HAYHTeIbHOH YaCTH TaK- 
> BOAOO B STH MONOCTH. YunTHIBAA JaHHbIe CNOPOBO-MbiWIbUeBOrO aHasnsa (II) 
TO, UTO HEKOTOPbIe€ H3 Ha3BaHHbIX BKJIIOUCHHM, OCOOCHHO KKOTJIbI>, CORMMHATOTCA 
ObIBLICH MOBePXHOCTbIO HbIHe NorpeOeHHOM MOA TOpdom moyBbI y3KOl welt- 
MM HW UTO MOULHOCTh 9TOM TIHHUCTOM MOUBbI Oblia Bcero 4—7 cM, HeCMOTpA 
| TIOHH2KCHHOCTb 9THX MECT, KYa CHOCHJINCb WJINCTbIC YaCTHIbI C Gosmee NOBBI- 
SHHbIX M€CT pebedba, €CTh OCHOBAHNe CUNTATb, YTO CMOWHOrO rycToro Tpa- 
‘HO-KyCTAPHHYKOBOrO MOKpOBa, a TEM Oovlee CKOJIbKO-HHOYb 3HAYHTCJIbHOrO 
pdanuctoro cox Ha MouBe Tora He Obwi0. B TpaBAHO-KyCTapHHUKOBOM H 
'CT€PHHKOBOM ToKpoBe Opin Betula nana L., usp u Selaginella selagi- 
ides L. Ccbarnoppili noKpoB orcytcTBoBasl. Ha OTHOCHTeIbHO BOSBbILIeHHBIX 
TAX ObIIO CTOJIb CyXO, YTO TAM MEP3JIOTHbIe€ ABJICHHA He HaOMIOMaHCb HU MOU- 
He Oblia pa3Buta nouBa. Ilo Takum MectTam BcTpeyasucb Ephedra, Cheno- 
diaceae u Artemisia. Jleca He 3aHHMaJIM 3HaUNTeIbHyIO MOBepxHocTb. B ux 
CTaBe FOCNOCTBOBAaJIa CJIb, HO ObIIO MHOFO H COCHBI 4 Oepesbl. Ovibxa BCTpe- 
macCb OY€Hb pelKO; BO3MoxKHO Alnus fruticosa D.C. uan A. viridis L. 
Jia yTouHeHHA BPeMeHN Pa3BUTHA MeP3JIOTHbIX ABJICHHH MW XapakTepa OHO- 
@MCHHO CYUICCTBOBABLUIe€H PaCTHTCJIbHOCTH OYCHb BaxKHO CPaBHHTb CMOPOBO- 
WIbUeBOH CNEKTP 3THX MOPpeOeHHbIX PIMHHCTO-TOPPAHHCTHIX OTIORKeHHH (II) 
-CMOPOBO-MbIIbIEBLIM CICKTPOM TOP(AHBIX CJIOCB, OCTABLUIHXCA OT ObIBIUETO 
€CCb TOPPAHNKA HM COXPaHHBUIMNXCA B HeHaPyWIeCHHOM COCTOAHHH B CeBepHOH 
CTH Kapbepa, O1u3 4. Makunnuo. Tinuuctaa noupa, NoxcTHsaloulan Topdsa- 
I CON, OObUIeIO YaCTbIO JIMUIeHa MbWIbubl. Ecau xe ona u ectb (III,) , To 
OUCHb HEMHOPO, MH OHA YKa3bIBaeT Ha (pa3y FoJIOeHa TaK Ha3bIBaeMOM HH2KHEH 
vu. B OMHOM U3 OOPa3lOB STON MOUBHI MbIVIbUI CM ObIO 3HAYNTEIbHO OOJIbLIE, 
M IIbWIbIbI COCHbI. B CaMbIX HH2KHHX CJIOAX Toppa, Je*Kall\ux HeMocper- 
3CHHO Ha NorpeOeHHO! mouse, cocTtaB u KOMUeCTBO MbWibib! (1112) yKasbi- 
(OT Ha TO, UTO 9TH COM OTHOCATCA TakxKe K (pase «HMKHeH eH». Onn OCTH- 
oT He Gomee 15 cm Mon{HOCTH B CyxoM cocTosHHH. Takum oOpasoM, Mexky 
2TaBOM CHOP H MbWIbILbI B MEP3JIOTHBIX PVIMHHCTHIX H TOPPAHMCTHIX BKJIIOUCHHAX 
TorpeOeHHO MOUBOM, a TaK2Ke HM CaMbIX J,PeCBHUX COeB TOPia PasHHILbl HET. 
\pasOBaHHe UX ObVIO OLHOBPeMeHHOE. 

O6unit BLIBOA TOT, UTO MEP3JIOTHbIe ABJICHHA IO BPCMeEHH OTBeYAIOT APeBHEMY 
noueny (no Hefimrayry (°)), um chase «HMKHeH emu», KOTOpad 3fecb Obia 
BPeMA OCTALIKOBCKOFO OseJeCHCHHA WH XaPaKTePH30BalaCb CYPOBbIM KJIMMAa- 
u. Bpema 2Ke «HUDKHEeli eM OOLMHO OTHOCAT K Tak Ha3bIBaeMOMy HHTepcTatna- 
Anaepen (1°1%), caHxpoHu3upyemMomy C POTHTALMabHOH cTaMeu OTCTyTIAa- 
A BIOPMCKOFO JIeqHHKa. Tak KaK B HEKOTOPBIX OTJIOXKCHHAX, MATHPYCMbIX Au- 
pegom (1°, 14), HaxXOMMJIM IIbWIbILy WIMPOKOJIMCTBCHHBIX [PeBeCHbIX MOpOA, TO 
3THM HHTepCcTaqHalOM CBASbIBAIM KPaTKOBPeCMeHHOe morens1eHHe KJIMMaTa 
1618) OynaKko 0 pacTHTe/IbHOcTH STOrO BpeMeHM ofHu (°,'°) MHMCaH, YTO 
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Tora Obi, PIaBHbIM OOpas0M, TEMHOXBOMHBIe eJIOBbIe Jleca, HO H€CKOJIBKO Hi 
P@KEHHbI€ H MOITOMY CO 3HAYHTEbHO PaSBUTbIM TPaBAHbIM IIOKPOBOM, B KOTOPO} 
rlaBHYIO pOlb urpasu MoubiHH; gpyrue (*7-"°) fonyckalu cylecTBOBaH 
cBoeoOpasHOro JaHAWapTa XOMOMHOK JIECOCTeMM C OCTPOBHbIMH JI€CaMH U3 ell 
COCHbI H Oepesbl, a Ha Oe3vleCHbIX yUaCcTKax Oblla CMelaHHadA TyHAPOBO-CTen Ha 
PACTHTEMbHOCTh C OOJIUMM yuacTHeM MoubIneH u NaxKe Ephedra. H. H. Ist 
yeHKo >xKe (18), cuHTad TaKxKe, UTO B 9TO BPeMA MaHWapT npescTaBAa coda 
PeMKONeCbe THIa JeCOTYHAPbI, CBASbIBAeT MpeOOalaHHe B JCCHbIX OCTPOBKa 
@JIH C BO3MO?KHbIM CYLLECTBOBAHHeM B TO BPeMA Elle OCTATOUHOH MeP3JIOTHI, | 
KOTOPOH €JIb, Kak MMelOUlad TMOBepXHOCTHY!O KOPHeBy10 CHCTeMy, MOXKET Mil 
pHTbCA yume Apyrux ApeBecubix Mopox. BerTpeuyatoulaicd MHOra B STH 
OTJIOKEHHAX MblWiblla WAMPOKOJIMCTBCHHBIX NOpOA pacCMaTpMBaeTCA MM Kak Tf 
peoToKeHHad. ' 

TIpnpegenuble BbIlle HalliM JaHHbIe 1O H3YYCHHIO MEP3JIOTHBIX ABJICHHH Hi P! 
CTHTCJIbHbIX MHKPO- H MA@KPOOCTaTKOB MOATBeEpxKLaloT OTCYTCTBHE B NepHrd 
UHaIbHOM 30HE OCTALIKOBCKOFO JI@CHHKa 3HauHTeJIbHOM OOJIECEHHOCTH, HaJIHUE 
XOJONHOTO KJINMaTa, CONPOBOXKaeMOro MeP3JIOTHbIMH ABJICHHAMH, HW Y4AaCTI 
B TPaBAHOM MOKPOBe 3HAYMTEMbHOFO KOMMYECTBA MapeBbIX H MOJIbIHEH, a Tay 
*Ke H Scbelpbl. Sta asa PpasBHTHA PAaCTHTEbHOCTH Oblla AeCHCTBUTEbHO Kpabe 
KOBpeMeHHOM. Evib GbICTpO H Ha 3HAYHTEIbHOe BPEMA BOBCE HCe3/1a H3 ard 
MeCTHOCTH, sleca ObluIH OOpasOBaHbl TOJbKO COCHOH Hu OepesoH. Heodniuainy 
pacnpoctpaHeHue nomyyaioT manopoTHuku v3 rpynn Asplenieae u Aspidieay 
O6 STOM CBHIETEIbCTBYIOT MPOaHaJIM3HPOBaHHble OO Pa3libl H3 BbILUeMeKAaLUX Ci 
€B OCOKOBO-rHNHOBOrO TOpda MouLHOCcTbIO OKOIO 80cm (III 3). Ennnuunpie 3ep 
TIbWIbILbI EH VW OJIbXH B 3TOM CNEKTPe MOFJI ObITb 3aHeCeHb! u3laieka. B wend 
STOT CNeKTP THNHYeCH JIA paHHero ronoueHa (GopeanbHOro nepnoga). IIpuy 
Hbl 2K€ OMHOBPeMEHHOLO OH3KOrO COBMECTHOFO MponspacTaHHnA B ApeBHeM Fou 
WeHe BUaromOOHBON eM HW KCePOUTHbIX MapeBbIX, NOMbIHe nu SceApbl, a! 
PaHHeM FOJOWeHE CYXOBbIHOCJIMBbIX COCHbI WH Oepesbl C OOHWJIbHBIMH BJlarosooH 
BbIMH NONOPOTHHKAMH OCTAaIOTCA HeACHbIMH. K 3TOMy HaO JOOaBuTb, 4TO eCHl 
paHee BO3MO%KHO ObiO JIMLUb Mpesnonaratb (2°), urTo B dbase «HHKHEH eH» 1 
u3pactana He Picea excelsa Link, a P. obovata Ldb., To Tenepb 9To joKas} 
BaeTCA HAaXOMKMCHHEM B HWXKHEM CJIO€ paccCMaTPHBaeMOrO TOPPAHHKA THNHUEM 
WHWKH CHOupcKoH enn (cM. puc. 2). Bbinpaaetca 3amMeuaTesbHbilt napavial 
JIM3M B HCTOPHH pacnMpocTpaHeHHA STHX ABYX BHOB eleH B CpeqHeH uac 
PycckoH paBHHHbl. B Hayaie MexKJICEMHHKOBbA BepXHero MelicToueHa HB 
yale rO/IOWeHa 30€Cb KPaTKOBPeMeHHO Oblla pacnpoctpaHeHa Picea obovas 
Ldb. 3arem B oOoux culyuanx OHA MCue3aeT, HM CIYCTA HeKOTOPoe BpeMaA 30a 
noaBasetcs Picea excelsa Link (7). 


Muctutyt seca Tloctynuso 
Akajlemuu Hayk CCCP 13 XI 1958 if 
UMTHPOBAHHASA JIMTEPATYPA : 

1 A. TI. Tapaos, Feonoruueckui ouepk oxpectuocteit Mockstt, M., 1946. 2 B. | 

Jl auw un, Teonornyeckoe crpoenve HW NosesHble HCKONaemple MocksBbl HW €€ OKPeCTHOCTHE 
M., 1947. 3 A.W. MocksButTuu, Biopmckas 9noxa (Heonnelicrouen) B Epponelic 
yactu CCCP, M., 1950. 4 A.W. Mocksutun, Bona. MOH, orn. reon., 18, NW 
(1940). °A. H. MockButTun, Mepsnotopegenve, 2, 1 (1947), ® A. HW. Mock Be 
TH H, Biona. Komncc. no u3y4. uerBepTuyuH. nepvoga, Ne 12 (1948). 7 H. Godwin, 
History of the British Flora, Cambridge, 1956. ® W. Szafer, Starunia, Ne 19 (19 
®°M. WU. Heiwtaagat, Ucropua secon u naneoreorpabua CCCP B ronouene, M., 19 
seal. I-ep acuMmos, K. K. Map kos, JlexHukoshlli nepvox Ha TeppuTtopuu CCC 
1939. 4 F. Firbas, Spat- und nacheiszeitliche Waldgeschichte Mitteleuropas no 
lich der Alpen, 1, 1949. ™ H. Krog, Studies in Vegetational History in honour of K. J 
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Jlornayn 


Akanemun Hayr CCCP 


1959. Tom 125, N 2 


ITAJIEOHTOJIOF HA 


B. A. CbICOEB 
CHUCTEMATHKA XHOJIMTOB 


(ITpedcmaeaeno axademuxom C. H. Muponoesim 3 VI 1958) 


' Ha ocHoBpaHHi H3yYeHHA ABTOPOM XHOJHTOB u3 KeMOpua CuOupcKol mar- 
PMbI H MepecMoTpa Oo/bWOrO KOMMYeCTBa HTepaTypHOrO MaTepHaia HbIHe 
CTaTOUHO BSIACHHJIOCb TAKCOHOMHYeCKOe 3HAYeCHHe MPH3HAKOB UM CHCTeMaTUKa 
Motpana Hyolithoidea. 

Upu3nakamu, onpesesAIOulMMM CeMelicTBa, CJly2KaT: CTpoeHve KPa ycTba, 
}€. pOBHOe ycTbe HIM ycTbe C ryOoi; cbopma ryObl, IpHcyTcrBue Gace y ee 
HOBaHHA; 3aHATHe UaCTH > 
UHHOHK CTOPOHb! OprouiHOn 
YJIbnTypHOH MOBep XHO- 
610; HaslM4uve Y PaKOBHHbl 
aek, KHJIeH m0 6oKaM; Oco- 
HOCTH CHMMe€TPHH pako- 
HbI — lIpHcyTCTBHe OHO 
M (WByX MmulocKocTel CHM- 
TPHH. 

Pombl xapakTepu3yroTca 
epTaHvem monepeyuHoro ce- 
HMA, OTHOCHTEIbHDIM OOb- 
(OM CNHHHOH MOJIOCTH, Ha- 
{OHOM KPa YCTbA H YCTbe- 
IM yTJIOM, CTeMeHbIO pOBHO- 
WM Kpad yCTbA u efo BbIpe- 
MM, cmocoOom flepexoysa 


XHOJIMTOB: 


Puce. 1. Cxema u3Mepeuuit a — BUI CO CNHH- 


HOLUHOM CTOPOHbI B CMHH- 
710, KHJIAMH M10 O0KaM pa- 
\BUHbI, Oopo3sfqamu (2KeJI0- 


HOH CTOpOHbI; 6 — Buy cOoKy; 6 — O — monepeuHble ce- 


yeHua; 1 —auHa, 2—wupuua, 3 — BbicoTta, 4 — 
AuuHa ry6nl, 5 —cpemuni yrom pacxoxyenun, 6 — 
cpequHul OokoBol yrou pacxoxpeHua, 7 — MakylleuHblit 


yrom, 86 —6okopoH MakylleuHEIt yrom, 9 — ycTbesor 


MH) Ha CIMHHOH CTOpOHe, 
yron, 10 — yron OptoutHoro Kuaa, 11 — yron cnuHHO- 


MeCHeHHeCM HallpaBJICHHA 

5 ro kus, 12 — yrom 6oKoBoro cnMHHOrO Kua, 13 — yron 
idMM pocta, PpasJHYHAMU WeHTPaIbHOFO CNMHHOFO KHWIA | 
YJIbIITYpbl CMHHHOM 4 


FOIUHOM CTOPOH, Hasuunem peOep uM eTasIAMH UX CTPOeHHA, HalpaByie- 
eM 93JIEMeHTOB CKYJIbITypbl. Busbl pasmMuualoTcA pa3MepaMH, OTHOCHTeIbHOL 
JWMMHOH PAKOBHHbI, OCOOeCHHOCTAMHU (POpMbI ToMepeyHoro CeyeHHA, B YaCTHO- 
M BeJIMYMHOM OTHOUIeCHHA UWIMPHHbI K BbICOTe, M30rHYTOCTbIO PaKOBHHBI, 
TaIAMM CKYJIbIITYpbl Hapy2xXHOH WM BHYTPeHHeH MOBepXHOCTH, KOJIMUeCTBOM 
Gep, KOmel, OoOpo3q UM AMHMM pocta Ha WMpHHy paKOBHHb! B H3MepAeCMOM 
cTe, yYrlaMu paCXO*KJeHHA, MAKYUICUHbIMH YCTbeEBHIMH, H MOMmepeyHoro CeyeHHuA. 
Tak Kak pa3JIMUHble aBTOPHI pH OMMCAHHM XMOJIMTOB ynoTpeOAIM HeOqu- 
KOBYIO TEPMHHOVJIOPHIO H NpPOBOAHJIM YacTO He CpaBHUMbie Apyr c Apyrom u3- 
peHuA, MbI Jaem Ha puc. | pekoMeHyyemMylo HaMH JIA HCMOIb3OBaHHA TEPMH- 
MOrMIO WM MeTOJHKY H3MepeHHi. 

B uacrosujee BpeMA KaccHupuKaluA XHOINTONMeH MpeycraBAeTCA B CuIe- 
louleM Buse: 


Orpagq HYOLITHIDA SYSSOIEV, 1957 (°*) 
Cem. ORTHOTHECIDAE SYSSOIEV 


Kpali ycTba cpesaH MouTH poBHO, 6e3 3amMeTHOH ryObl. 


Pon C.itoc.0 tule Cra Sie S:s 0tee Vi 


To ¥tlpp pO. aH yolithes esty lusmHolngn [e935 mae); | 
Tuaruos3. Jlonepeynoe ceyeHue Kpyrioe niu ciao 9MNTHYeCKOe) 
YcrTbe IIpaAMoe WH MOUTH MpAMOe. 


Por Orthothecar N ow ade) 18386 


Tun poga— Orthotheca intermedia Novak, 1886 (°). 


Auaruos. I[lonepeynoe cevenue OKpyreHHOTpeyrosbHoe, MOUKOBUL} 
Hoe, CepWeBHAHOe HIM MOyaMNTHYeCKOe; yCTbe MOYTH MpxAMoe. 


Powe Tot a. Dee.7 Ogla ll C.Crdue Da\eSis, On OL, 


Tun poga—Hyolithes aemulus Holm, 1893 (°). 
JLuaruos. Ilonepeynoe ceyvenne TpateleBugqHoe co c1a60 BOrHYTOM HAF 
MIOCKOH OprouiHOH CTOpoHoH. YcTbe MpAMOe WJM ClerKa BbIpesaHHoe. 


Pop S.emiel liptotheca-=S ysisio tev 


Tun pojza— Hyolithes rosmarus Holm, 1893 (°). | 
Juaruos3. Ilonepeynyoe ceyenue nowyaiunTHyeckoe. YcTbe CHJIbHaI 
KOCOe C BbICTYNalolleH CNHHHOH CTOPOHOH. 


Pons Oru a dr ott trete’a’ US y'sis*orite Vv 


Tun poya—Hyolithes quadrangulares Holm, 1893 (°). 
Auaruo3. Ilonepesnoe cevenne kBawpaTHoe HIM POMOOBU HOE C YeTHIPE4 
MS IIpOOJIbHbIMH OCTPbIMA peOpamu. CTOpOHbI MOCKHe WIM BOrHYTHIe. 


Puc. 2. A — Trapezovitus sincu! 
CON el mSPamulle: a— BU ce 
CIHHHOH CTOpOHbI, O — Buy ffl 
OpIOlHOH CTOPOHbI, 6 — BHA coc 
Ky, @—momepeyHoe ceveHnel 
Hmxkuni KemOpuu, SAKytcKa 
ACCP (KomekIuA TIME} 
Ne 1344/1). B — Quinquelithes 
pavonaceus gen. et sp. n.:a-—| 
MpoOombubli paspe3, O — mone 
pewHoe cevenve BOJH3H MaKYLIKyI 
Hmxun KemOpul, AkyTcKas 

ACCP (konnexunua IIMH 

Ne 1344/2) 


Pome 1,9 tei eXe "ad (Siyisis elite: 


Tun poja—Hyolithes peracutus Holm, 1893 (°). 
Auaruos. Ilomepesnoe ceyvenue mun30Buguoe. [Ipozompupie peOpa oc 
pple. Yctbe cma6o BbIpesaHHoe. : 


Cem. HYOLITHIDAE NICHOLSON 


Ycrbe C CHJbHO BbicTynaiouleh ryGoli OproumHoit croponst. BpiouHad noBepxy 
HOCTb 3aHHM€ae€T OKOJIO [BYX TpeTeH MOBePpXHOCTH paBHHHbl, 3aXOA 3a GOKOBBI\h 
peOpa Ha cimHHyo cropony. T'y6a saxoquT Ha cnMHHyto cTopony. 
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Pon, Hy o hitines Evie hw ald, 1840 


Tun poja—Hyolithes acutus Eichwald, 1840 (¢). 

Auaruos. Cnuuuascropona 3sakpyriena 6e3 KwWIA B cepequue. JIHHuH 
ocTa ee He MeHAIOT HampaBwenuA. [lonepeyHoe ceyenne OBaIbHOe, JIMH3OBUI- 
fO€, MOUTH MATHCTOPOHHEe, HO C WHPOKOH OproulHO CTOPOHOii. 


Por’ Cartiro it tines'S’y sts o tev 


Tun pogxa —Hyolithes pennatulus Holm, 1893 (°). 

Auaruos. Cnunuas cropoua c KusleM B CepequHe, Npoxoxa yepe3 KOTO- 
BIN JIMHHH POCTa MeHSIOT HallpaBsleHue, OOpasya Be Ayru, pa3eiteHHble 
“usiem. Ifonepeynoe ceyeHHe OBabHOe, JIMH3OBUHOe, MOUTH MATHCTOPOHHee, 
10 C WIHPOKOH OprouIHOH cTOpoHoOl. 


Cem. SULCAVITIDAE SYSSOIEV 


YcTbe paKOBHHBbI C CHJIbHO BbICTyNalomel TyOol, y OCHOBaHHA KOTOpOli 
10 60KaM PaKOBHHbI MpHcyTcTBylOT HeGosbLUIve BbIpesbl. 


Pogorsiuél eaiveiita. $S yirsissosice-v. 


Tun poga—Hyolithes caelatus Holm, 1893 (°), 
 Jiuaruo3. Cnnuuasa cropoua c xe060M BLOJIb Cpequell IMHHU, 3aHHMa- 
.ULMM OKONIO TpeTH ee IMpHHbI. IlopepxHocTb TOMbKO C JIMHHAMH pocta, KOTO- 
Ie, TIPOXOAA Yepes 2Ke100, HECKOJIbKO MeHAIOT CBOe HallpaBuieHne. IlonepeuHoe- 
euenHe OBaJIbHOe. 


Pon Linevitus Syssoiev 


Tun pojga—Hyolithes obscurus Holm, 1893 (°). 
Auaruos. Jlopepxnoctb c muHuAMH pocta. )Ken06 Ha CNHHHOM CTOpoHe 
TcyTcTByer. IlonepeuHoe ceveHne SJJIMMTHYeCKOe, JIMH3OBHHOe HW TpeyroubHoe. 


Potoeli nia pre Bavak Hiss. o S58 S Onl-ery; 


Tun pojga— Trapezovitus sincus sp. n. 

JLuaruo3. IlonepeuHoe ceyeHue TpatlelleBuqHOe HIM TpaneleBuyHO- 
1KPYTVICHHOE. TlopepxHocTb OprlouiHOlt CTOPOHbI TOJIbKO C JIMHHAMM pOCTa WIM. 
alKad C MOMOFHMH MOPIMHaMH, NOBTOPAIOULUMH (popMy TyOpl. CuHHHaA CTO- 
)OHA C JIMHHAMM POCTa, MpOJOJIbHbIMH WIM MoMepeyHbIMu peOpamu. 


) Por oD o g.sro li ne Varta Go Sars sion ey 

Tun poxa—Hyolithes dispar Holm, 1893. 

 Jiuaruo3. IJlopepxuoctb OpiouIHOoH CTOpOHbI TiaqKat WIM TONbKO C 
(MHuaMu pocta. Ha ciMHHOl CropoHe NposoubHbIe peOpa u crpyliku. Ilonepeu- 


(0€ CCUCHHE JIMH3OBHHOe, TpeyrosbHOe HM NATHYFObHOe C WMpOKOH OpromHol. 
TOPOHOH. 


Pon. Asm b-t-os) iave viet ws) ,S-y S$ s-o-6e-v 


Tun pojxa— Hyolithes striatellus Holm, 1893 (°). 
TMuaruo3. Bpioumasd wv ciwHHad CTOpOHbI C MpOOIbHbIMA peOpamu. 
TonepesHoe ceyeHHe TpeyrovIbHoe. 


Cem. PTERYGOTHECIDAE SYSSOIEV 
Ycrbe c OprouHoli ry6oli, y OCHOBaHHA KOTOpOM mo OoKaM MIpHcyTCTBy1OT 
(eOombuine BHIPesbl. Bob CMMHHOH CTOPOHbI MMeeTCA HECKOMbKO Map YuleK. 


Por Pterygotheca Novak, 1891 ('°) 


Tun poxa— Pterygotheca barrandei Novak, 1891 (*°). 
Iipusnaxu cemeticrsa. J[eBou UexocoBakHH. 
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INCERTA FAMILIA | 
Por Qaringueli thes Syssoiey 


Tun pojga— Quinquelithes pavonaceus sp. n. 
TLuaruos. Ilomepesnoe cevenne MATHYFObHOe, MOUTH PaBHOCTOPOHHEe. 
bpromnaad cropoua ys3kaa. 


Orpay DIPLOTHECIDA SYSSOIEV, 1957 (2) 
Cem. DIPLOTHECIDAE SYSSOIEV 
)KuBOTHEle C JIMYMHOUHOM CTaqueH paKOBHHbI B Bue TpyOouKH C NOoNepedHO 
KOMIbUaTOM HapyxXHOH NOBepxHocTbio. TpyOouka OObItHO pe3KO OTJeHeTCA OT 
pakopuHbl. Blob CHHHHOH CTOPOHbI MpOXOAMT CMMHHAA MOJIOCTb. 


Poa <—Diplotheca Miatttinie wonmgss 

Tun poga—Diplotheca hyattiana Matthew, 1885 (°§). 

ILuaruo3. IlomepeyHoe ceyenne OBaIbHOe CO cs1a60 yMOuleHHOH Oprowl- 
HOH CTOPOHOM, CHMHHAA MOMOCTh 3aHHMaeT MOUTH TPH YeTBEpTH OObeEMa PaKO- 
‘BUHBI. 

Por Phragmotheca Bartande,”> 1867 

Tun pojga— Phragmotheca bohemica Barrande, 1867 (?). 

JLuaruos3. IlonmepeuHoe ceyenue TpeyrouibHoe C OCTPbIM CpeCXMHHbIM KH- 
JI€M CIMHHOM CTOPOHbI. CnWHHadA MOJOCTb 3aHHMaeT OYCHb HeEOOJIbIOH OObeM 
pakOBHHBI. 

Orpaq CAMEROTHECIDA SYSSOIEV, 1957 (*) 
CeM. CAMEROTHECIDAE SYSSOIEV 

JIm4unHouHad CTaqua uMeeT BU TpyOouKH C He3HaUHTeIbHbIM YIJIOM pacxorxk- 
nexus. [Ipu nepexofe of JMYHHOUHOH CTaqHH K B3poc/IOH youl pacxoxeHHs 
pe3kKO YBeJIMUHBaeTCA. 


Por Camerotheca Matthew, 1885 


Tun pojga—Camerotheca gracilis Matthew, 1885 (*). 
IIpu3sHaku cemelictBa. KemOpnit Kanazpt. 


Otpsxy GLOBORILIDA SYSSOIEV, 1957 (2) 

Cem. GLOBORILIDAE SYSSOIEV 
DKUBOTHBIC C JBYCTOPOHHECHMMeCTPHYHOK H3OrHYTOM PakOBUHOl OKPyrvleHHO- 
‘TpeyrouJIbHOrO MonepeyHOoro CeyeHHA C POBHOH B BHC HH3KOFO KOHYCa Kpblllley-| 
KOH. JIM4HHOUHAA CTaQMA WpelcTraBleHa HavaIbHOH WapooOpa3sHOH Kamepoit.\f 


Por *Go biori lus iS ¥s somewv 
Tum pogxa—Hyolithes globiger Saito, 1936 (74). 
IIpu3Haku cemelictBa. Cpequnii KemOpui Kopen. 
Oram H YOLITHELCLIDAR:SYSSOIE Mani o574 (2) 
Cem. TORELLELLIDAE HOLM, 1893 
Por Torellella Holm, 1893 


Cem. HYOLITHELLIDAE WALCOTT, 1886 


Pogpt: Hyolithellus Billings, 1872; Coleolus Hall, 1879; Coleoloides# 

Walcott, 1889. : 
IlaneontonorHuecKHH MHCTHTYT Tloctynuo0 | 
Akajemunu HnayK CCCP 26 V 1958 | 


UMTMPOBAHHAS JIMTEPATYPA ) 
1B. A. Cutcoes, JAH, 116, Ne 2 (1957). 2 J. Barrande, Systéme silurien dt 
centre de la Bohéme, 3, pt. Melso7 S2eEeeea cohiwia lad aMeds Akad. St. Petersb., Zs. iff 
Natur.- wu. Heilkunde, 1, 2 (1840). A7Go HhonenisSvets (Geol lWndetseasena Ge ‘No 1198 
(1893)5) os Gree Mvant the w, Canad. Res. Sci., 1, Ne 3 (1885). ° G. F.Matth ew 
Am. J. Sci., 3ser., 30, Ne 178 (1835) sO mIN Onc k, Sitzungsber. d. k. Bohm. Gesellsch}f 
d. Wissensch., 1886. 8 O. Novak, Abhandl. d. math.-naturwiss. Clap dca bk: Bou 
Geselsch. d. Wissensch., VII Folge, 4, 1891. 9 K., Sait o,.J. Fac. sci. Imp. Unive 
KV OmmSCCL mule ae pits 3 (1936). 
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Jornano Akagemun nayx CCCP 
1959. Tom 125, Ne 2 


BHO®H3BHKA 


HW. M. BACHJIBEB u O. HW. MAP®EHOBA 


H3MEHEHHE OKUCJINTEJIbBHO-3OCCTAHOBUTEJIBHOrO 
NOTEHUMAJIA B POCTKAX KAPTO®EJIA NO BJIMAHHEM 
PEHTTEHOBCKOLO OBJIY YEHHS 


(ITpedcmaeaexo axademuxom A. H. Onapureim 12 XI 1958) 


| OKHCJHTeJIbHO-BOCCT@HOBHTeIbHBIH TOTeHIMaI NpefCTaBAeT BarkHehwui 
iKa3aTe/b PHSHONOPMYeCKOrO COCTOAHHA KsleTOK. V3BecTHa CBA3b 0.-B. MO- 
Wala C BOSPaCTHbIM COCTOAHHEM PaCTeHHA, a HMCHHO B Mpoliecce crapeHus 
'B. NOTeHWMal MOBbUUaeTCA. M3BecTHO Take, 4TO 0O.-B. MOTeHWMa MOnH- 
jeTCA C MOBbIIMeCHHeEM HHTeHCHBHOCTH pocta. 

)SayaveH HacTOAMero HCCJefOBaHHA ObWIO BbIABHTb XapaKTep W3MeHeHHIi 
B. NOTCHIMaa B CBASH C PeHTTeHOBCKHM OOJyYeHHeM pacTeHHl. 
MeToO4 XK a. ONbITHDIM pacTeHHeM CJIyXHJIM POCTKH KIyOHeH KapToderA 
pta Jlopx (puc. 1). 

OKMCJIMTeJIbHO-BOCCTAHOBHTeJIDHbIH MOTeHIHall B NoKa3sanuax Eh onpeye- 
MICA NaMMOBbIM NoTeHHHOMeTpoM JIII-5 c 1pHMeHeHveM NMaTHHOBbIX 9JeKTPO- 
8, H3POTOBJICHHbIX H3 MpOBOJIOKH HaMeTpom 0,3 MM. XOpoulo OUHUIeHHbIe 
‘KTPOJbI 3a CYTKH JO OllbITa BTbIKaJIHCb B 
DXYWUKY POCTKa («B2KMBJIAJMCb») H MeCTO 
“ABJICHHA 3JIEKTpONa 3aJIMBaJIOCb KOVJIJIO- 
om. IIpH 9THX YcCJIOBHAX MOKHO ObIJIO 
DH3BOAUTb oMpeyeteHuaA Eh B azpoOuHbIx 
JOBHAX. OO.1y4eHHe MpOH3BOAHNOCb alila- 
rom PYM-3 mpu 15 ma, 180 xs. Iloren- 
DMeTp YCTaHaBIHBasIcA MOOMH3OCTH OT 
{TreHOBCKOH KoMuHaTHI. IIpoBoya OT 3JIeKT- 
JOB OTBOJMJIMCb B 9KPaHHPOBaHHOM H 3a- 
(JICEHHOM IlslaHre. 

Pes3syabrarp. Ha puc. 2 mpeqcras- Dye MeOREE aa 

(bl pe3yubTaTbI 16 ONBbITOB C OTIPeJeJIeH eM (ee eee in ene at OTMITOB 
‘Hemocpey[CTBeHHO Hepe OOyYeHHeM H BO ; 


MSH OOJLYYeHHA, HO C 3alllMTOH POCTKOB 
HIOBbIM 3KPaHOM TOJLMHOH 6 MM, ToriolaBlIHM BCe MafaBuive Ha Hero 


irrenopckue wyuH. 3 rpaduka BHAHO, YTO OO/yYeHHe CO CBHHIOBbIM 9Kpa- 
{ TpakTH4¥ecKH He OKa3bIBasIO BIMAHHA Ha BeJIMYHHY Eh uw OTKIOHEHHA B 
WIM [pyrylo CTOpoHYy OblIM HeOOJIbLIHe. Orcioga culeqyeT, YTO CaM (aKkT 
jOTbI PeHTTeHOBCKOM YyCTaHOBKH Ha MokKa3saHHAX NOTeHI[MOMeTpa He CKaSbi 
ICA. 

Ha puc. 3 MpuBeseHbl PpesyJbTATHI 13 onmbITOB, B KOTOPbIX OpejeAJIOCb 
yenue Eh pocTKoB a) 40 o6y4¥eHHs, 6) BO BpeMA o6y4¥eHHA Oe3 CBHHIOBOrO 
ana mpH jose 3000 r H MOLHOCTH JOsbI 87 1/MHH ¥ B) TOcuIe OOyYeHHA. 
4 3TOM B3ATbI HaMBLIcuMe MoKasaHua Eh. 3yecb Mbl BUAHM, YTO BO BCeXx 
“qaax c Hayaiom o6myyenua 3HaveHHe Eh nopblllasocb, mocise o6yyeHHun 


[Th Hayaimo, IpHueM HHOrya HuxKe HCXOAHOTO YPOBHA. IIpumMepHo Taka *Ke 
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3aKas 1353 


o6ysenua 260 r/MuH. : 
Buvxalimee uccmeqoBaHve u3MeHeHuit Eh Bo BpeMA OOyYeHHA ToKasasgy 


uTO XapakTep H3MeHeHHH Eh kak BO BpeMA MOBbIIMeHUA, TAK H BO BpeM NOH 


XKeHHA He WwiaBHbI, a KomeOmomulica. IIpuBeyem AVIA NpHMepa pesyJibTaTHy 
; TpeX OMbITOB. CHayasa oOs 


yeHHe IPOH3BOHJIOCb CO CB 
WOBbIM 9KpaHOM. SaTem 3kpak 
Obl CHAT H pOCTKH OOsyyanHNGPpl 
B TeyeHue 17,5 MHH. IPH Mow 
HocTH yosbi 87 r/mMuH. Iloe. 
3TOrO POCTKH 7,0 MHH. OCTaB 
HCcb 6e3 OOJIYYeHHA UH TOTO 
ONATh O6yuasHcb 28 MMH. Opi 


ws 6 


: 


MO 
500 
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uyuenua, 260 1/mun. 
6 Kak BugHO H3 pxe. 4, 


z BpeMA OOJLYYeHHA CO CBHHIL 

Puc. 2. PesyabpratTet 16 onbitos mo onpexenennio Eh B BbIM 9KPaHOM 3HayeHHe Eh u 
pocTKax KapTobeia HemocpeyxcTBeHHO Tlepey oOsyye- Ol . 
Hnem (a) H BO BpeMa OGyYeHHA CO CBHHLOBbIM 9Kpa- | MCHHJIOCb HEMHOTO. 110CJIe yR 
Hom (6) JleHHA 3kKpaHa Eh ctan pes ' 


BO3pacTaTb H 3a O—7 MHI 
AOCTHT, 3HaveHHA MepBoro Makcumyma. B jasbHelwemM OH KOJeOasICA H Yepel 
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CTH? HCXOJHOH BeIMUHHbI, a; B WpyrHx cyyaAx ONycTHsICA HHKe UCXOHO 
ypoBHsa.C HauaJIOM NOBTOpHOro o61yyeHus EA cuopa CTal NOMHUMATHCH HV, OCTH 
HYB HaHBBbICWIeroO YPOBHA, B 
OJ(HOM Culyyae Yepes 13 MuH., 
a B jJIBYX JpyrHx yepes 
17 MHH., CTad CHH2KaTbCa. 
K xouuy oOnyyeHua Eh B 
JBYX CWLYYaAX JOWed JO MH- 
HHMMaJIbHbIX 3HAUeHHH, KOTO- 
pbie OblWIH JO OOyYeHHA, a 
B OJHOM OCTAJICA HeECKOJIbKO 
BbIle ITOrO MMHHMaJIbHOTO 
3HaueHHA. 

OnbiTbl, MOXOOHbIe oOnmH- 
CaHHbIM, IPOBOJUIHCb MHOFO 
pas, IpHy¥eM pe3yJIbTaTbI 0- 
wyuasiucb aHasornuubie. Ho 
HH OHH OMbIT HHKOr a B TOU- Pue. 3. Pesynptatet 18 onbitop mo onpegenennio Eh 


HOCTH He NOBTOpAJ APYPOro, —poctkax KapTodena 20 o6syuenua (a), BO Bpemsa o6my* 
KaxK]bId POCTOK HMeJI CBOH  #xa (6) u Nocne o6nyyeHns (6). Jo3a o6nyuenusa 3001 


oco6eHHocTH. BpisaBsasica 

TOMbKO OOM XapakTep u3MeHeHHA EA: MoBbIleHHe c Hayanom 
JIY4eHHA, KONeOaHNA BO BpeMA OOJYYeHHA C OHM HIM HECKOJIBKUMH Mak 
MYMaMH H HeH3MeHHoe NajeHve nocwie o6uyueHua. 

O6OcyxfeHNe pe3synbTaTOB. B autepatype uMeloTcA WaHHble o TO! 
4TO OKMCIHTeMbHbIe MPOlecchl B KJleTKAX B CBSI3H C JelicTBHeM HOHM3Hp yrouty 
U3YYeHHH MeHSAIOTCH CPaBHHTeIbHO Maso. OueHb YcTOHUMBbIM OKa3bIBaeTI 
HW qpixanne (*°). M3 nammux uccieqoBannit no onpeyeseHulo O.-B. noTeHlluan 
pocTkax KapTodbeJIA TakKe BAO, YTOSTOT NOTeHWHa B OOMYYeHHBIX pocrkt 
OKa3bIBaeTCA MIPHMePHO TaKHM %ke, KaK WB HeoOsyyeHHbIx (puc. 3). B arf 


NNN 


Ey 


RX SSS 


SSSSs 


FKa3aJiOoCb, O.-B. NMOTeHIUMaJl HeH3MeHHO MOBBbIIMaeTCA C HayaJiIoM oO yueHHs, 
J4JIbHO KoseOleTCH BO BpeMA OOyYeHHA UH yCTOHYHBO MajaeT ellie 10 OKOH- 
JaHHA OOy4eHHA, ocTurad yacto ucxoy_HOroO YpOBHA. 

| IIpupogqa noppiuenuA o.-B. moTeHiMaia ¢ Hayagom OO YYeHHA NOHAT- 
4, €CIM MNPHHATb BO BHUMaHHe Mpolleccbl payuouu3sa u o6pa3s0BaHHe 
IKUCJICHHBIX TWposykToB. Menee MoHATHO MayeHve o.-B. MoTeHiMaa elle 
Of, JIYYOM, eCJIM paccmarT- 

fHBaTb 9TO ABJIeHHe C UYHCTO m6 
famMOXMMHYeCKOH TOUKH 3pe- 

BHA. OHako in vivo Jeno 06- 700 
KTOHT Jlayeko He Bcerya Tak, 

aK 9TO HaOwroqaetca in vitro. 


{uBad KJleTKa pearupyeT Ha On. Sf 
POHCXojAlIMe B Hel NOX BAHA- 650 

WeM BHeLIHUX BO3SJeHCTBHH H3- 

‘CHEHHA, H eCJIH OHH BpeJHbIe, 

(Ha B HeEKOTOPOH Mepe napawH- 600 

tyeT HX. Tak, OYeBHHO, Mpouc- 

jomuIO UW B HaluHxX oOMbirTax: ~ y On. N22 
WcseHHbIe no, BauaHHem = 550 AN Wy Rr 
JleHTTeHOBCKOrO OOJY4eHHA Be- i \ WK Sara 
(ecTBa BOCCTAHaBJIHBaJIHCb WA. 
WleTKaMH, H B HTOFre O.-B.NOTeH- uy NI \ On N23 
MaJl CHW KaJICA elle NOX YOM. i Me 

| BaxkHo OTMeTHTb Ke ycTa- NEN 
OBJIeEHHOe B HTepatype OTCyT- ! 

[Be CBASH Mexky jelicrBueM se ET LW a Te Pe Or a 
OHH3HPYIOllHX H3JIyYeHHH Ha 87 r/mun 260 r/mun 


OCT H OKHCJUTeJIbHO-BOCCTA- 
OBHTeJIBHbIe WPOWeccsl. Poct Puc. 4. U3smenenua Eh B pocrkax Kaptodens Bo Bpe- 
YeHb YYBCTBHTeJIeH K OOsyue- Mx OOmyyeHHA Tipu pie o61yyeHua 87 r/MUMH H 
‘W10, HW IPHMeHHTeJIbHO K pocrT- Sasi 
aM KapTodesid, C KOTOPbIMH : 
bI paOoTau, MOMHOCTbIO MoaBsdeTcA y2xKe Tip o6yyeHuuH 7o30h 3000 r. 
lexy TeM OKHCJIHTesbHO-BOCCTAHOBHTeJIbHbIM NOTeHI[MaJl, KaK MbI BHJeJH, 
DABHHTebHO MaJIO MeHAeTCH axe mocse OOsyyYeHHA oso 5000 r. 
3axkxuaiuednu ne. Ilospuienve O.-B. NOTeHIMala C HayasioM OO6lyYeHHA 
ObACHAeTCA OOPaSOBAHHeM OKHCJICHHBIX MIPOMYKTOB, a CHH?KeHHe 0.-B. M0- 
eHUMasia ellie NO yYoM — peaklMeH XKMBbIX KJIeTOK, KOTOPbie JIMKBHMPY!OT 
bISBaHHble OOJIYYeHHeM BPeHble H3MeHeHHA. 


UnctutyT Ouonornueckoh cusHku Tocrynuso 
Axkaemuu HaykK CCCP 11 XI 1958 


WMTHPOBAHHAA JIMTEPATYPA 
1P, Wels, Pfliig. Arch. Ges. Physiol. Mensch. u. Tiere, 203, 4 (1924). > E. Bersa, 
itzurgsber. Akad. Wiss. Wien, Abt. 1, 185, 9 (1927). 3H.Benedict, H. Kersten, 
lant Physiol., 9, 1 (1934). 4 L.Cheesly, Biol. Bulls, 67,1 9384). 5 A... Fo ms s- 
erg, Acta radiol., Suppl., 49 (1943). 
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Jloxaannm Ankagemunu nayr CCCP 
1959. Tom 125, Ne 2 


BHOPHSHKA| 


Ujen-Koppecnonzent AH CCCP H. H. HY)KAHH uw O. MI. HOMAPEBA 


BJIMAHHE PEHTTEHOBCKOrO OBJIYSYEHHA HA MUTOTHYUECK YIO 
AKTHBHOCTb POFOBHIibl 


SNTeHA POFOBHIbl ABJIACTCA BECbMa PeaKTHBHOH TKaHbio. Hasnune B HeMy 
MOCTOAHHO OosbWwUOro YHCa K/IeTOK, HaXOJALWIMXCA B Npouecce JeseHHA, ONpe-| 
JlefeT ero BbICOKYIO YYBCTBUTeJIbHOCTb K PasIHYHOTO poya BO3eHCTBHAM, Bs 
TOM 4HCJle HK JelHCTBHIO HOHM3Upytolleh pagualluu. ITuM OObACHAeTCA, YTO Ha 
MIPpOTHA2KeCHHH MHOFHX JeCATHJeTHH POroBHya CJYKUT B KayeCcTBe TeCcT-OObeKTA 
Mp avaiH3e OnoorHuecKorO JeHCTBHA WOHH3HPYIOWNX H3JyyeHHH. 

B 6oubuuHcTBe pa6oT, oco6eHHO paHHuX (1°), poroBHlla HCHOMb30Baach} 
MPH JIOKaJIbHOM BOSJeHCTBHH Ha Hee peHTTeHOBCKHX JIy4eH, H TOJIbKO B paOoTax 
mloculeqHuX met (7,8) NpHBOAATCA JaHHble NO H3MeHeEHHAM, HacTyNaloWHM B po- 
TrOBHUe Mp TOTaJIbHOM O6y4eHHH opraHu3Ma. Ha3BaHHbIMU HCCJeqOBaTeJI AME} 
TloKa3aHO, 4YTO IPH OOMyYYeHHH HOHH3HPylolWeH payualwMeH BCKOpe Tlocle BO? 
JI@HCTBHA B SMMTeIHH POroBHl, HacTyMaeT YMeHbIWeHHe YHCIIa KJIeTOUHBIX Je 
JIGHHH, NOABIAIOTCA MaTouOorHyecKve (OpMbI MHTO30B. Kak oTasIeHHOe MocJe- 
elicTBve OOydeHHA Ha POroBHlle MOryT OOpa30BaTbcA KepaTHT, A3Ba, OeJb-| 
Mo (°). 

HactTosllee HCCJleOoBaHve MOCBAWeHO H3yYeHHIO MHTOTHYeCKOTO pexKHMal 
B SMHATeIHH POrOBHIbI MPH TOTAIbHOM OOJIYYeHHH 2XHBOTHbIX PeHTTeEHOBCKMME: 
JyuaMH B pasHbix fo3sax. B KayecTBe OObeKTAa HCCeAOBAHHA HCMOMIb3OBAaIUCL 
CaMUbI OevbIxX MbIWeH HHHM A B Bo3pacte 2—3 Mec. YcuoBHA O6y4eHHA ObwIH | 
culeYIOu“MH: annapat PYTI-1, yo3br 100, 600 u 800 r, HampsxKeHue 210 kB, 
cua ToKa 15 Ma, MOWLHOCTb o3bI 58 1/MuH, dubTpbl 0,5 MM Cu u 0,75 mM/Al.| 
(KOHTpOJIeM CJIY2KHJIH OHOBOSPacTHble HeoOyuaBuinecs CaMUbI. OOsyyaBluinec# 
HU HeOOyyaBuineca * MbILIM Ha BPeMS# BO3JeHCTBUA IPHBASbIBAJIMCb K CTaHKY. 
‘OnbITHBIM MaTepHal (PUKCHPOBAaJICA HeMOCpeCTBeHHO HocJe BO3elcTBUA, Yepes’ 
30 muH., 2, 6 u 10 4ac., 1, 34 5 cyroK nocne o61y4eHua. B stu xe CpoKH! 
«PHKCHPOBAJIMCb POFOBHIbl M KOHTPOJIbHbIX MbIlWeli. ?KUBOTHBIX 3aOMBaJIH CepHEIMI 
acpupom. Poropuibl bukcupoBasH B cMecH 96° cnupta (95 cm3) nu smeq_aHol| 
YKCYCHOH KMCHOTHI (5 cM’). SauKcHpoBaHHble POroBHIbl OKpaliMBaJIH rema-. 
JlayHOM WM MpHroroBsANH W3 HHX TOTaJIbHbIe Wpenaparsi. 

Jl aHauu3a MHTOTHYeCKOM AKTHBHOCTH OblIa IPHMeHeHa Culeqyrolan MeTO- } 
WuKa NoycieTa: Ha KaxKOM IpelapaTe MpOCuHTHIBaIOCb YHCIO MHTO30B B BOI] 
OrpaHHYeHHbIX NOJAX 3PeHHA MMKPOCKONa, HAYWIAX B BePTHKaJIbHOM HanpaB-» 
JI@HHH W NPOXOAAMWAX Yepe3 WeHTP POroBHlLbl, HB TAKUX Ke 50 NoWAX B TOpH3oH-| 
TaJIbHOM HallpaBJleHuv. Bcero, TakuM oOpa30m, MpocuuTpiBasiocb 100 novelil 
3peHunA. OOujaA Mollaqb TKaHH, MpocMaTpuBaBulelicA B KaxkJOl poroBule, 
Oba paBHa 2,64 mm’. IIpocuer B BepTHKabHOM HM TOpH3OHTabHOM HampaB- 
JIeHHM Yepe3 BCIO POrOBHLLy Obl CesaH NOTOMY, YTO HaGwIOJaacb HepaBHoMep-| 
HOCTb MHTOSOB NO HallpaBJeHHIO OT Mepudepnu K WerHTpy. Ha karKyprit cpok' 


il 


* Oro Obl0 HEOOXOAMMO MOTOMY, YTO MHTO3bI ABMAIOTCA upesRHtyaHHO YYBCTBHTeJIbHbIM 
MOKasaTesIeM HW Marke MeXaHWyeCKOe pasAparKeHHe %XKMBOTHDIX BH3bIBAeCT H3MeCHeHHe “NCHA 
MHTO30B B KJeTKax poroBulbl (1, 12), 
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pukcaunu Opanocb of 5 yo 15 x*xuBOTHEIX. IIpu o6pa6orke yanubix noKasaTenH 
TPCcMOTpa ABYX POroBHIL OAHOFO M TOrO %Ke ARUBOTHOFO ycpeqHAMNCh. 

Anauu3 SKCIe€PMMEHTAJIBHBIX J[AHHbIX MOKa3aJ1, YTO NOaBNeHue KIIeTOUHBIX 
leven HacTynaeT B Mpolecce oOu1yyeHusa. Ilostomy B poropumax, sacbuKcupo- 
3AHHBIX HEMOCPeACTBEHHO Nocwe OOyUeHUA, y2Ke HaGMOMaeTcH OonbUO cABUT 
3 MHCJI€ MHTO3OB B CTOPOHY COKpalleHHA NocneqHHx. Tak, mpu jose 800 r 
‘pasy Nocwe OOyYeHHA YHCO MHTO30B Ha 100 noneli spenua paBuo 68, Torja 
Kak B HeOOJIYYeHHOM KoHTpose 142,1 (R=3,9). Crenenb noqaBleHHs MUTO30B 
aBHCHT OT NO3bI. Hampumep, yepes 2 uaca nocae o6IyYeHHA UMCIO MHTO30B 
3 PoroBulax MbileH, oOyyaBuuxca mpH pose 100 r, cHuxKaeTcA Jo 18,3% 
K KOHTpouio (K=8,9), mpu 600 r go 6,5% (R=11,8) u npu 800 r 70 4,9% (R= 
=11,8) (Ta6n. 1). 


Ta6Ouuua 1 


Mutornyeckad aKTHBHOCTb B SNHTeTHH poroBu MpH oOueM OHOK paTHOM 
O6YYeHHH PeHTPeHOBCKHMH syYaMH (B MpoweHTax K KOHTpovuo) 


Cpoku duKkcanun 


7losa, r 
0 30 mun.| 2 yaca | 6 vac. | 10 “ac. [1 cyrKn| 3 cyToK 5 cyToK 
100 108,3 _ 18,3 98,7 _ 93,4 161,3 179,0 
600 91,6 66,8 6,5 2,3 12,0 51,0 80,3 82,9 
800 47,8 23,4 4,9 0 4,7 21,9 102,9 103,6 


Uncso KeTOUHBIX JeeHHH mpH 7o3ax 800 4 600 r Mpogom«KaeT NayaTb BIVIOTE: 
0 6 yac. nocle OOy4eHHA, NpHyem upu jose 800 r AenAMecH KeTKH MOd- 
OCTbIO OTCYTCTBYIOT B STOT MOMeHT, a pu jose 600 r ux YNCIO CHMDKaeTCA JO 
3% OT KoHTposa. IIpu o6yyeHHu B Wo3e 100 r kK sTOMy cpoKy HaOsIofaerca 
yxKe BOCCTAHOBJIeHHe. 
Tlomumo 3ajep2KKH JleJIeHHA OTMeY¥aeTCA TakKe CABHT B paclipefeseHHH Mu- 
TO3OB N10 ()a3aM JleeHHA (TaOn. 2). Kak NoKka3au aHasH3 TIpOWeHTHOrO COOTHO- 


Ta6auna 2 


CootHomenHe a3 MHTO3a Nocwle [o6JlyyeHuA (B NpoueHTax K OOMIEMy UX UHC) 


100 r 600 r 800 r KoxtTposb 
Bpema @uKca- 7 
WHH mocse 
o6y4eHHA TI M A Av II M A E Il M A ay gt M A AF 
0 43,2] 9,5 | 2,6 | 44,7| 33,5] 8,2 | 2,2 | 56,1 | 88,9] 2,8 | 0,4 | 57,8} 48,3) 8,4} 0,9 | 44,9 
| 30 MHH. —}- _ — | 42,1] 1,5 | 1,4 | 55,3] 47,4] 0 0 }:52,9-1 71,8)" 6,9'| 056" | 2059 
2 aaca COA we 0 0,9} 94,3} 0 0 5,7 | 100 0 0 0 | 47,2} 11,3] 0,6 | 40,9 
| 6 aac. 55,9] 8,1 | 2,1 | 83,9 | 100 0 0 0 0 0 0 0 |47,9] 8,6] 4,4 | 42,4 
. 10 vac. — |- _ — | 96,4] 1,5 0 2,11 61,6] 6,8 | 1,3 | 30,1] 49,2 | 16,0} 1,2 | 33,6 
1 cCyTKH 53,2] 7,4 | 0,9 | 38,4] 70,5| 6,3 | 0,6 | 22,6] 73,5] 2,7 | 0,6 | 23,4 | 44,7] 11,4] 0,8 | 42,9 
3 cyTOK 35,7| 8,3 | 2,3 | 53,7] 61,41 5,3 | 1,2 | 82,01 57,8) 5,7 | 41,8 | 34,7) 42,0} 12,9) 0,3 | 44,7 
5 cyTOK 40,0} 8,2 | 2,4 |49,4]57,61 8,7 } 2,1 | 31,6] 58,11 7,6 | 41,6 | 32,61 46,4) 9,9) 0,5 | 43,4 


IIpumeuaune, Il—npodpasa, M—metatasa, A—anadasa, T—Texopasa. 


IWeHHs (:ha3 MHTOSOB B OIIbiITe H B KOHTPOJle, peHTTeHOBCKoe OOJyYeHHe B NepBble 
Ba cpoKa (bHKcalluH BbISbIBaeT COKpallleHve Yuca Upodas HW yBesHYeHHe Mpo- 
WeHTa Teloda3. ITO OObACHAeTCA TeM, TO OONYYeHHe BefleT K 3af/epAKe BCTYN- 
JI@CHHA KJIeTOK B JlesieHve, TOra Kak HavaBIlMecA MUTOSbI 3aBeplaloT CBOH UHKJI. 
C cokpalllenvemM aOcomioTHoro yuCIa Mpotas yMeHbilaeTCA YHCIO M MOCeRy10- 
mux craquli qesenus. [lockoubKy Metactbasa H aHadasa ABIAIOTCA HavOosee 
KOPOTKHMH 110 MPOJOJKUTEMbHOCTH CTaQUAMH, OHM MepecTaoT OOHapyKuBaTECA 
yxKe BCKOpe MocJie BO3eHCTBHA,— OCHOBHYI0 MaCCY MHTO3OB COCTABJIAIOT Mpo- 
(baspi H Tenocpaspr. Ec B MepBble (Ba CpoKa PukcalHH, T. e. HelocpexCTBeHHO 
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locule OOJIyYeHHA UW Yepes 30 MHH., B OMbITe MO CPaBHeHHIO C KOHTPOJIeM m1peo6 | 
jlaaioT Teslodasbl, TO Yepes 2 vaca H B HocJe_yloulve CpoKH (HCKIIONaA TIOJTHOGY 
ucue3HOBeHHe MHTO30B pH 800 r) BcTpedaloTcCA NpeHMyllecTBeHHO npodasaa 
ror dak oOpaltaeT Ha ceOA BHUMAHHe. Tak Kak MPOOJKUTEIbHOCTb Npoasby 
H Teslodasbl IPHMepHoO OAMHAKOBaA, O YEM MOXHO CYAHTb NO MpOWeHTHOMY COOT | 
HOWeHHIO 3TUX (Pa3 B KOHTPOJe*, a NPOMOJKUTebHOCTb OAHOFO MHTOTHYECKOrG 
uksa papya 30 Muu. (1°), MoxKHO CUNTATb, YTO OO YYeHHeE BbISbIBACT 3aJ\ep2KK 
TeyeHHA mpodaspl. HadmogaBiuieeca vepes 30 MHH. yBeM¥eHHe UHCIa npodag 
B KOHTpOsle OObACHAeTCA TeM, YTO CaM TIpOllecC NPHBASbIBAHHA WKUMBOTHBIM 
Nepe OOyYeHHeM BbISbIBaeT 3af[ep%KKY MHTO3OB, a OTCIOMa M CABHr B asax 
JeJIeHHA. 
B nepuox Bo30OHOBJeHHA MHTOTHYeCCKOM AKTHBHOCTH OTMeYaeTCH Take 
Mpeo6layqaHve npodasnbix craquli. Tak, mpu yo3sax 600 u 800 r uepes 10 4ac 
nocuie OO YYeHHA JeNAWLMeCA KJIeETKH B MOaBJIAIOUeM UHCJe CLyyaeB HaXOMATC 
Ha cTayMH mpodbas, HU 3HadHTeJIbHO pe2Ke MHTOSbI NpeCTaBJeHbI TeslodasaMu 
Sto OObACHAeTCA TeM, 4TO TPH BOCCTAHOBJIGHHH MHTOTHYeCKOH AKTHBHOCT 
B JlesleHHe BCTYIaeT 38 KOPOTKHM MpOMexXYTOK BPpeMeHH OOJbIWOe YHCIO KJeTOK, 
Crofa OTHOCATCA KJIETKH, KOTOPble ObIIH MOATOTOBJeHbI K JeJIeHHIO, HO 3afep 
*KAHbI OOYYeHHeM, a TaKKe KJIeTKH, KOTOPble 3a STOT MepHO NepelH K (ase 
jeneHua. IIpeo6saqanve mpotba3 B MHTOTHYeCKOM WHMKJle COXpaHAeTCA JVHTeJb 
Hoe Bpema. Uepes 3 cyToK mMocule o6yYeHuaA OO6HapyxuBaeTcA elle 61,4% 
mpoda3 u 32% Tenodas (mpH jose 600 1). 
Bo306HoBsIeHHe MHTOTHYeCKOH AKTHBHOCTH HauHHaeTCA B pasHble CpOK 
B 3€BHCHMOCTH OT JO3bI BO3ZeHcTBUA. Tak, mpu jose 100 r yepes3 6 uac. NocJi¢ 
OOJIYYeHHA YHCIO MHTO30B MpaKkTHY¥eCKH JOCTHraeT HX UHCJIa B KOHTpode. IIpy 
yo3ax 600 u 800 r B STOT NepHos OTMedaeTCA HIM TosHOe OTCYTCTBHe MHTOTH 
YeCKHX JeJeHHH, WH MHHMMawIbHoe UX UNCC. BoccTaHoBJIeHHe MUTOTHY 
CKOH AaKTHBHOCTH IPH BbICOKHX JO38aX OTOABHraeTcA Ha OosIee NO3AHHH Cpok 
WH mpH jose 600 r yepes3 10 yac. Nocte Bo3feHcTBHA OOHapyxKuBaeTcn 12% M 
TO30B (K KOHTposi0), a mpH ose 800 r — TombKo 4,7%. Takum o6pa3om, 4eM 
MeHbllle 1034 BOSeHCTBHA, TeM KOPOYe Nepvo, 3aylep2KKH KJIETOUHbIX JeJIeHHe 
HM TeM paHblile HAYHHAeETCA BOCCTAHOBJIeHHe MHTOTHYeCKOH AKTHBHOCTH. 
{1A ToTabHOrO OOJIyYeHHA PeHTTeHOBCKHMH JIyYaMH XapaKkTepHO MOABsJe+ 
HHe B MepHOR BOSOOHOBJIeEHHA MHTOTHYeECKONM AKTHBHOCTH NaTOJOrvyecKHXx opm 
MHTO30B. IlaTomoruA KMeTOUHOTO JeeHHA BLIABIAeTCA B HepacxXoKeHHH xpoi} 
MOCOM, B IIOABJICHHH AUeHTPHYeECKHX (PparMeHTOB, B OOpa3s0BaHHH «rMraHTCKHX) 
KJleTOK HW KJleTOK c 3—4 cburypamMu jJeleHua. BrepBbie naTomoruueckHe (PopMEy 
MMTO30B TIpH josax 600 u 800 r oO6HapyxuBaloTCA Yepe3s CYTKH Nocwe oou1yuel 
HHA, a pH ose 100 r ux MoxKHO Obl BcTpe? 
THTb B OTJ@JIbHbIX POroBMWaxX UH uYepes 6 yac | 
“acto Marosoraueckux —opM  HayGombillee KOJMYeCTBO MaTosorHueckHx dopa 
MHTO30B (B MpoweHTax K oOulemy 
quculy MUTO30B B o6uyyeHunx  ACeHHA MpH Aosax oOy4eHua 600 u 800 r Has 
poroBurax) OOfamocb Ha 3 [eHb MocJe o6yyeHUA (TAGs. 3)| 
IIpu yose 100 r Haw6ombitee uncCNO aHop) 
MaJIbHbIX MHTOSOB HaOwoqaeTcA He Ha 3 CYTKH) 


y 


) 


Ta6auua 3 


Cpoku duKcanun 


asad 1 cyrxu| 3 cyToK| 5 cyroK a ua | CYTKH. 2To MOXHO OObDACHHTb TeM, 4TO 
in | pee a ce WaAHHOM CJlydae BOJIHa TMaTOJOrHYeCKHUX MUTO30 A 
600 | Sih 43:4 12.3 WyeT yKe Ha yObIIb, B TO BpeMd Kak IIpu qo3ax 
vas 455 pet et 600 u 800 r 4epe3 CyTKH OHA TombKo HapacraeT. 


TlocuieqHee CBA3aHO C TeM, 4TO BOCCTaHOBJIeHHé 
mpu 600 u 800 r HaunHaeTcA MosqHee, CieOBATebHO H T03]Hee TIOABJIALOTC SH) 
maToworHyeckue (PopMbpl. 

BoccTaHoBuleHve MHTOTHYeCKOl AKTMBHOCTH AO HOPMBI B SNMTeMHH OOuyUeH4 
HbIX POrOBML MpOwcxXoAuT upu josax 600 u 800 r k 3—5 quio, a upu ose 100r} 
KaK OpIsJO OTMeYeHO, Yepes 6 Yac. YMCMO AeMAUUXCA KMETOK NpakTHYeCKH JocTH 
raeT KOHTPOJIbHOrO NoKasaTeta. HecMoTps Ha 970, atpekT oT OOnyyeHHA Mpoy 
ee 


* 3a uckmOYeHHeM BTOporo cpoKa (buKcarun. 
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J2XKaeT CKA3bIBATbCH JIOBOJIbHO JVIHTesIbHOe Bpema. Cnycta 5 cyTok mpH 
3ax 600 u 800 r MMenocb elle OohWIOe KONMYeCTBO MaTOJIOrH4eCKHX MH- 
30B. 


WuctutyT rexeTuku Toerynsio 
Axkayemun HayK CCCP ; 13 X11 1958 
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1959. Tom 125, Ne 2 | 


BHOXHMH 


B. H. MA3SYPOB wu jelictBuTeabHb unen AMH CCCP B. H. OPEXOBHY 


BKJIIOUEHHE PAAMHOAKTHMBHOPO TJIMLMHA B «- WH P-KOMMOHEHT ' 
MPOK OJIJIATEHA | 


Vsyyuaa mpolecc JeHaTypaluu mpokoyiareHa KoxH Kpbic, B. H. Opexosyy. 
vu B. O. Inuxutep (1) o6Hapy2xHsM, YTO MOJIeKyJla 9TOFO OeKa NOX TelicTBues 
MOUeBHHbI, KCNS u nporpeBaHua pacnagaetcaA Ha Ba OeJIKOBbIX KOMIIOHEHTé 
IIPOABJIAIOUIMXCA B YJIbTpalleHTpudyre B Bue AByX NHKOB. Bovee Jerk 
KOMIIOHEHT, Ha3BaHHbIli a-KOMMOHeCHTOM, HMMeeT MOVICKyJIAPHbIM Bec 125006 
Gomee TAKeIbIH 3-KOMMOHeEHT 295000. Tak Kak ObIJIO HaiJeHO, YTO BeCOBG 
COOTHOMIeHHe a- H 2-KOMNOHEHTOB B MOJeKYJe NpOKOJareHa COcTaBIAO | : 
TO ObWIO BbICKa3aHO Mpeqnoso*KenHe, TO MOJIeKyJa MpOKOMareHa COCTO 
W3 JByX 4acTH a- H OLHOM yacTHub! 2-KomMNOHeHTa (7). IlosqHee Jotun c cor} 
(3, *) o6HapyxHsIM a- H $-KOMMOHEHTHI B PacTBOpe KOJIareHa KOXKH TPeCKE | 
TeeHKa, a TAKXKE HXTHOKOJA HW ONPEACJHJIH MOJIEKYJIAPHble Beca a- WH B-KOMME 
HeHTOB KOJIJIareHa KOXKU TeJICHKa, COOTBETCTBEHHO paBHble 120000 u 230008 
Kpome Toro, 6bIJIO BbINCHeHO, 4TO 8-KOMNOHeEHT TIpH pH 12 nau npw ZonoiK 
TeJIbHOM MpOrpeBaHHH MOXKET IIpeBpalllaTbcaA B MPOLYKT, CeMMeHTHPYIOLWLH 4 
CKOPOCTbIO a@-KOMNOHeHTa. TakHM OO6pa30M, K HaCTOSUeMy BPeMeHH a- 
KOMNOHEHTHI MPOKOJJareHa JOBOJIbHO XOPOLIO H3YYeHbI B (H3HKO-XHMUMYeCKG 
OTHOWWeHHH. OfHakO Ha OCHOBAaHHN BBILLIeH3JIOKEHHbIX JaHHbIX HeJIb3A Oe3Or 
BOPOUHO YTBepKAaTb, YTO H HATHBHAA MOJIeKYJ1a NpOKOJIareHa MpelcTaBAe 
coOoH KOMIJIeKC AByX CTPyKTyPHbIX eQHHHU. B cBa3u C 9THM NpelcTaBAO? 
HHTePeCHbIM BbIACHHTb CKOpPOCcTH BKOUeHHA C!*-ryMuMHa Ba- H 8-KOMMOHeH 
Tbl WpOKOJareHa KOXKH KPbIC B Npolecce HX COpa30BaHHA B OpraHH3me. Onbry 
MPOBOAKIHCb Ha OeNbIX KpbICax BecoM 150—200 r, KOTOPbIM BHYTPHOPIOWIUHt 
BBOJMWJIH MeYeHHbIM MO KapOoKcHuly raMuHH-Ct* us pacueta 16000 umn/MH 
Ha | r Beca. B nepBbixX, OPHCHTHPOBOUHBIX OMbITaX 2KHBOTHDIX 3aOHBasIH Yep#) 
20 uac. nocie BBeqeHHaA rinunva-Cl*. B nocneqyroulux onbirax, 3ajjaueli ki 
TOPbIX ObIIO H3YUHTb H3MCHEHHE Pa HOaKTHBHOCTH B OeKaX B 3aBHCHMOCTH ¢ 
BPeMeHH MOcyIe BBeeHHA PaHOAMHHOKHCJOTHI, 2XHBOTHBIX 3a0HBaJIM Yepes | 
6, 12, 18, 24, 48 uw 144 vaca. Mpoxounaren 43 Kox%KU KPbIC BbIeAIN NO MeTOR| 
PpaspaOoTaHHOMy B HalueH madopaTopun (°), mpuyeM B ONbITaX HCNOIb30Ba 
CyMMapHble OeKOBbIe 9KCTPakTHI 2 wu 3 cyToK. M3 nomyyeHHbIX 9KCTPaKT" 
MpOKOMMareH OCaKaJM alleTOHOM (KOHeuHaA KOHWeHTpalnA 30%). Ocaxe 
MpOKOJareHa MpOMbIBaH 30% alleTOHOM, 3 pasa AHCTHAMMpOBaHHOH BOC 
H YMJIOTHAIM WeHTpHpyrHpoBaHHeM B TeyeHue 30 MuH. mpH 3000 06/muu. B i 
KOTOPbIX OIIbITAX WIA YaseHHA BO3MOXHbIX IPHMeceH aJbOyYMHHOB 4 r106) 
JIHMHOB MpOKOJareH OCaxKalH PaBHbIM OObemoM 10% NeCl, npompipanu Al 
5 pas 5% pacrBopom NaC 1u 3 pasa qucTniupoBanHoli Bozo. Tlocne ouncrti 
5—8 Pr yMJIOTHEHHOFO poKONareHa 3auBaH 15 ma 5 M pacrsopa MoueBuHl 
Pa3MeLUMBaJH WH OCTABJIAH Ha HOUb B XONO_MIbHUKe. Ha cuenyioulnii Jel 
resmeoOpasHy!0 Maccy MpoKouarena nporpeBasiu npH 36—38° B Teuenne 5 MUI; 
Ha BOAAHOH OaHe, 3aTeM (PUJILTPOBaH Yepes OyMarxuHbIli (bubTp B TepMoctTal 
np 37°, u o6bemM pactBopa RoBognsn 5 M mMouepunolt yo 25 ma. | 

20 Mil sTOrO pacTBOpa HCNOAb3OBaIM AA BbILeIeHUA a- HM 8-KOMMOHeHTOI 
a OcTaBIUHecA 5 MJI— JIA NOYYeHHA HX CYMMapHOro Mpenapata. a- u 2-KO! 
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MOHCHTHI Bie AIH MO pakee ONMCaHHOMY MeToy (°), a cyMMapHbIii Hx Mpena- 
DaT OCaxKMaIM H3 PacTBopa 6 MJI HaCbIeHHOrO pH KOMHAaTHOL TeMlepaty pe: 
pactsopa (NH,).SO,. Ocaaku a- u 8-KOMNOHEHTOB, a TaKxKe HX CYMMapHbIii 
apenapaT npombipasy 50% sTaHoJOM, 3samMBanH 15—20 ma TUCTHJIJIHpOBaH-- 
HOH BOB H OCTABJIAJIM Ha HOUb B XOOQMIbHNKe. Ha cenyroulnit AeHb ocalKku 
MPOMBIBaIH 3 pasa AMCTHINMPOBaHHO BOLO u cyluMM 9TaHOJIOM, CMeCbIO 
PaBHbIX OOBEMOB clMpTa u apupa u scbupom. Onpegenenne paQMoakTHBHOCTH 
Z- MW B-KOMMOHEHTOB, HCXOAHOFO NpOKOsJIareHa HM CyMMapHOro mpenapata a- 
H 3-KOMNOHEHTOB MPOBOLHJIH C MOMOMbIO TOploBoro cueTunKa. PamuoaKTuB- 
HOCTb BbIpaxKaJIM B KOJMYCCTBe HMNYJIbCOB B MHHYTY Ha 5 Mr GeukKa. 


UuMN/MUH 
na bme benka 


i fo 
jen 
| = int 
| ra lead 
3 ay 2 io 
SS re / 
| g | 
; Ss Pitemocats 
8 200 acces 
: | 
Ss | 
FS pat 
S Re ate 
3 0 15 30 45 vac. 144 ya. 


Puc. 1. Wutreucupuoctb spksaiovenua C!*-ranynuna B 
%-KOMNOHeHT (/), HCXOLHbIM NpoKomaren (2), cymmap- 
HbIM Mpemapat a- u B-KommonenTos (3) u 8-KOMMO- 


HeHT (4) 


M3 HaHHbIX, MOJIYYeHHbIX B M€pBbIX OMbITaX, CleMOBasIO, UTO HHTCHCHBHOCTE: 
BKJIIOUCHHA PaHOaKTHBHOrO yrviepOJa B &-KOMMOHEHT Oba 3HAUMTEJIbHO BBIILe 
MO CPaBHeHHIO C HHTCHCHBHOCTbIO BKJIIOUCHHA B B-KOMNOHCHT H PaBHAAaCcb 
439 umn/MuH Juia a- uw 153 uMn/MuH JA B-KOoMMOHeHTa Ha 5 mr Geska. Payuo- 
AKTHBHOCTb CYMMapHOro Mpemapata coctTaBsasa 238 umn/MuH. (Bo Bcex cuJly- 
yaAX JlaHbl CpeqHHe 3HaYeHHA HECKOJIbKUX OMpesesenui.) UToObl ucKJIIOUMTb 
NPHMecH aJIbOYMHHOB HU PvIOOYJIMHOB, KOTOPbIe€ MOrJIM OOYCJIOBJIMBaTb BbICOKYIO 
PaWOaKkTHBHOCTh a@-KOMMOHEeHTA, ObIH NOCTABJICHb! CIeMMaJIbHbIe OMBIThI, B KO- 
TOPbIX OCaKeHHe HW OTMbIBAHHE HCXORHOFO MpOKOJJareHa MPpOBOAMJIOCb C M0- 
MOLI[bIO COVIEBbIX PaCTBOPOB. OHaKO 3TO He BHECJIO CYILCCTBEHHbIX H3MeCHeEHHH 
B Pe3yJIbTaTbI uccleqoBaHuA. B sTOM CIyYae HHTCHCHBHOCTb BKJIKOUCHHA PaHo- 
AKTHBHOrO yrviepOa B a@-KOMMOHEHT, CYMMaPpHbIH mpenapaT uw 8-KOMMOHeCHT 
DaBHaAsacb 447, 265 wu 137 umn/MHH COOTBeTCTBEHHO. TaKkuM O0Pa30M ObIIO M0- 
Ka3aHO, YTO HHTCHCHBHOCTb BKJIIOUCHHA PalHOaKTHBHOFO yrviepOfa B &-KOMIIO- 
HEHT IIPHMepHO B 3 pasa BBILIe MO CpaBHeHHIO C 3-kKOMNOHeHTOM. MuTepecHo: 
Tak%Ke OTMETHTb, YTO cpesHee apucbMeTHYeCKOe PakuOaKTHBHOCTeH a- HM B-KOM- 
MOHEHTOB, PacCUHTaHHOe Ha OCHOBaHHH MOJIYYeHHbIX JaHHbIX, OKa3aJiIOCb MPH- 
MEPHO PaBHbIM BeJIMUHHE PalWMOaKTHBHOCTH, KOTOPy!O MbI OO6HAPyXHJIM B OMBITE 
JI CYMMAaPHOrPO Mpeliapata a- H $-KOMIOHCHTOB. OTO OOCTOATEJILCTBO elle pas 
CBUJCTEJIbCTBOBaJIO O TOM, UTO BECOBOe COOTHOLICHHe a&- H §-KOMMOHEHTOB B MO- 
jekysle MpOkOJIareHa, 10-BHAHMOMy, paBHoO | : |. Ha puc. | npuBeyeubl pesyJb- 
TaTbI OMbITOB MO H3yYeHHIO HHTCHCHBHOCTH BKJIIOYCHHA PaqWOaKTHBHOrO yTvie- 
poyla Ba- HM $-KOMMOHEHTHI, B MX CYMMaPHBI MpenapaT, a Tak2Ke B MCXOJIHBIH 
MpOKOareH B 3aBHCHMOCTH OT BpeMeHH Tocse BBeeHHA PalMOakTMBHOrO 
MaTepHasa. M3 puc. 1 BUAHO, UTO HHTCHCHBHOCTD BKJIIOYVCHHA PalMOaKTHBHOrO 
yrepoga BO Bce HccexyeMble OeIKOBbIe MpelapaTbl AOCTHTasa NOBOMbHO BbI- 
cokOrO ypoBHA yepes 3 yaca Noce BBeqeHHA Tanunna-C™. B JasibHeriiem 
XOJ| KPHBbIX JIA CYMMapHOroO Mpemapata a- HM $-KOMNOHCHTOB U AIA HCXOMHOLO 
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MpOKOJareHa Obl MOUTH OAHHAKOBbIM, H MA@KCHMaJibHad PaWOaKTHBHOCTb 
y HuUX Ha6sofanacb uepes 48 uac. moce BBeeHHA raumnHa-C’*. MyTencus- 
HOCTb BKJIIOUCHHA PaMoakTHBHOrO C'4 B a-KOMIMOHEHT M0 CpaBHeHHIO C HCXO]- 
HBIM KOJIJIareHOM, CYMMapHbIM pellapaTOM H OCOOeHHO MO CpaBHeHHlo C $-KOM- 
MOHEHTOM Oblwla 3HaUHTeIbHO Bbillie. HanOoubliad paQMOakTHBHOCTb B 4a- H 
8-KOMMOHEHTe HaGulOJalacCb COOTBETCTBCHHO yepes 18 u 48 yac. Noce BBese- 
HHA PalWOakTMBHOrO MaTepHada. Ha NpoTsxKeHHH BCero OMbITa HHTCHCHBHOCTb 
BKJIOUCHHA PaMOaKTMBHOrO yrulepofa B 4-KOMMOHEHT MpeBblluala B 3—4 pasa 
HHTCHCHBHOCTb BKJIOUeHHA PaMoyrueposa B $-KOMIMOHEHT. 

B nacrosjee BPeMA MbI He pacnOvlaraeM AaHHbIMH, KOTOPbIe NO3BOMMIH Obl 
HaM OObACHHTb STO Pa3/IMUHe B MHTCHCHBHOCTH BKJIIOUCHHA PalMOaKTHBHOrO 
yruiepoqa B a- HM B-KOMMOHEeHTHI MpOKOJareHa. 

OyHakoO Hapsy C HEKOTOPHIMH JPyrHMH MpeANOIO%KeCHHAMH MbI JOMyCKaeM 
BO3MOXKHOCTh He3aBHCHMOCTH CHHTe3a a- UM B-KOMMOHEHTOB B KJleTKe. OObedu- 
HeHHe 9THX KOMIMOHEHTOB B eJHHYIO MOJIeKyJIyY MpOKOJJareHa MPOHCXOZHUT, 
BO3MOXKHO, Ha CJleMyIOuleM 9TaNe OOpa3s0BaHHA 9TOFO OeJKa. 

B cBa3M C MOJyYeHHeM HOBbIX JaHHbIX O CTPyYKTYPe MOJICKYJIbI MPOKOJIVJIa- 
reHa MpecTaBJIAeTCA HEOOXOJHMbIM BHOBb BePHYTbLCA K H3YYCHHIO TaK Ha3bl- 
Ba€MbIX I@JIOUHO- H HeliTPpasIbHOPpaCTBOPMMBIX KOJIJIareHOB. BO3MO%KHO, YTO 
Ooulee BbICOKaN PajMOaKTHBHOCTb, OOHapyXeHHaA B STHX OeKaXx, OOYCOBIEHa 
HHbIM COOTHOIIC€HHEM a- H 8-KOMIMOHEHTOB B MOJIeKyJIe€ 10 CPaBHeHHIO C MpOKOU- 
JareHOM, MOJIyuaeMbIM HalliMM MeTOJOM. 

IIpuBeneHHble 9KCIePHMeHTaJIbHbIe JaHHbIe HeOCTATOUHH! JIA TOPO, YTOOb! 
AelaTb OKOHUATEJIbHbI€ BbIBOALI O Mpupoye a- HW B-KOMNOHEHTOB, HO OHH 
CBHJETEJIBCTBYIOT O TOM, UTO OTIEJIbHbIe YUACTKH WH OTICJIbHbIC MOMMNeENTHL- 
Hble WeMH MOJI€KYJIbI NPOKOJareHa He ABJIAIOTCA PaBHOLMeCHHbIMH IO HeKOTO- 
PbIM OHOJOrHYeCKHM CBOHCTBaM. 
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Uuaen-koppecnonyent AH CCCP H. M. 9MAHY93JIb, JI. 1. JIMMUMHA 
u W. H. MEJIEBHHA 


W3BMPATEJIBHOE YMEHbIUEHWE COJEP)KAHHA PHK 
B ONYXOJIEBbIX KJIETKAX HW TOTEPA HMM CIOCOBHOCTH 
NPHBUBATbCA TPH BO3AEMCTBHM IN VITRO HHEMBUTOPOB 
WENHbIX PEAKUMH 


| 
_ B pa6ore (') Hamu Obiia ycTaHOBIeHa MPHHUMNMabHad BOSMOXKHOCTS TOP- 
OXKCHHA WH OOPaTHOrO PasBUTHA ONyxOeBoro mpolecca NO BIMAHHeM HHTH- 
HTOPOB WeMHbIX OKHCJIHTeIbHBIX Ppeaki\uH. OnpiTsl in vitro noKasamu (7), uTo 
PH BoseHcTBUN NPONHWJIralMaTa B ONYXOJIeEBbIX KJIeTKaX TOJaBJIACTCH AKTHB- 
OCTb BaKHEHIIHX OKHCJIMTCJIbHO-BOCCTAHOBHTEJIbHbIX (pePMeHTOB. TeM CaMbIM 
MyXOJIeBble KJI€CTKH JIMWMAalOTCA SHEPrHH, HeOOXOUMOH JIA OCYILeCTBIeHHA 
HTCHCHBHBIX OHOCHHTeETHYCCKHX MPOMeccoB, XapaKTePHbIX JIA OacCTOMaTO3- 
oro pocta. B pazy asTHx MpoleccoB oco6bl HHTepec NpescraBsAeT OHOCHHTE3 
MOOHYKJIeHHOBOH KHCIOTH! (PHK), sABIAIoulelicx MO COBpeMeHHbIM mpe- 
TaBJICHHAM MaTpHuleH MIA CuHTe3sa OeKa (*). 

CyllecTByeT BIOJHE OMpPeeIeHHad CBA3b M@2XK JY HHTCHCHBHOCTAMH CHHTe3a 
elKa H OOHOBNeHHA PHK. H3pectuo TakxKe, To OblIcTpopacTyuiHe onyxoue- 
ple KJICTKH OTJIHYaIOTCH BbICOKHM cofepxaHHem PHK (4°), Hapsany c 
THM MMeIOTCH yKa3aHHA (7), YTO yMeHbIWeHHe coqepxaHHaA PHK Hue HeKO- 
yporo onpeseseHHOrO 3HaYeCHHA MPHBOAWT K MpeKpallleHH!o OHOCHHTe3a 
2J1Ka - 

Takum 06pa30M, BbIACHeHHe BOMpOCca O BJIMAHHH H3yyYaeMbIX HaMH MHTHOU- 
yPOB Ha cosepxaHHe PHK B onyxoueBblx KIeTKaX MPMOOPeTaeT BecbMa Baxk- 
oe 3HaUeHHe. 

B wactrosmei padoTe yCTaHOBJIeHO, YTO OyxXOeBble KJIETKH IPH BO3eH- 
-BHH OJHOrO H3 HHPHOMTOPOB IlenHbIX peaKUHH (MponMralata) H3O0upaTeJb- 
9 (10 CPaBHeHHIO C HOPMaJIbHOH KeTKOH) pesko OOegHAIoTCA PHK u TepstoT 
1OCO6HOCTb MIPHBUBAaTbCA. 

HopMasbubli MponMIOBbI as:Pup TaJOBOH KHCJIOTHI (MpONnMJIraaT) pac- 
30PAJICA B (pU3HOMOrMYeCKOM pacTBOpe MIM B CpocibarHOM Oydepe (AIA ypaB- 
aBanua pH B oOpaOaTbIBaeMbIX H HeOOPpabaTbIBAeMbIX HHTHOUTOPOM OMyxo- 
SBLIX B3BCCAX). 

BosyelcrButo uHrHOuTOpa in vitro noyBepraJIucb ONYXOJIeBble KJIETKH aCllUT- 
yO paka Dpwuxa y MbIlllel, THWaTeIbHO H3MeJIbDUeCHHbIe TKaHH OPFaHOB JeHKO3- 
IX MblueH (uiramM JIA y yepHbIX MblluelH MuHuH C57), oNyxomM BpayH — 
MpC Y KPOJMKOB, AKPHAMHOBOH CapKOMBI y Mblllleli, CapKOMbI 45 y KPbIC 
capkompl Poyca y kyp. 

OnyxouleBble KJIeTKH H H3MeJIbYeHHad OMyXOMeBad TKaHb NOMeLaJIHCb B 
ACTBOPbI MPONMJITasaTa pasIMYHOH KOHUEHTPalHN (HaMBbICWIat KOHILCHTPa- 
if WHTuOUTOpa cocTaBaa 0,75%, HauMeHbulad 0,01%). Kourpouem sBuA- 
iCb CHCTeMbI OMyXOuleBad B3BeCb — (PH3HOIOrMYeCKHH PacTBOp (MIM cpocdat- 
IH Oydep). * 

Hyk.sleHHOBbIe KHCJOTbI KOHTPOJIMPOBaJIHCb METOOM JIIOMHHECLCHTHOH MHK- 
exonuu (*), a Take MPH nmomMouH peakuni Bpaue u Denbreda Ha MasKax 


cpesax OMyXOJleBoHw TKaHH. 
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Vismenenua coxepxanua PHK B onyxouleBbix KuleTKaX NPM BO3selCTBH 
0,15% u0,75% pacTBopoB mponuuiramata OTMeyaloTca ye cnycta 15—30 MuH, 
nocje Hayasa onbita. JlelicTBuTebHO, IPH HaOJIOAeHHM NOY JIOMHHCCICHTHHIM 
MHKPOCKOMOM (C aKPHJMHOBbIM OPpaHxKeBbIM B pasBegeHHu | : 10000) Hu WTO 
nylagMaTHueckad, HH syepHan PHK npaxruuecku He OOHapy2KuBaloTca (puci} 
1,a,6). Upenapat jpoxoKepoi PHK pu o6pa6orke ee mpommuiraiaToM He 
u3MeHAeT CBOE JHOMUHeCIeHIIHH, osTOMy adbbeKT cHu>KeHUS ConepxKaHuA PHKG 
B KyleTKe He ABAeTCaA SctpPeKTOM TYINCHHA JIOMMHECIeHIMH. OTOT Ke pesyJb- 
TaT MOMTBepHKAaeTCA MPH pacCMOTPeHHH KsleTOK, OOpa6oTaHHbIxX mo Bpaweg 
(pyc? 12,0): 

OryerauBbix u3MeHeHui JIHK ua mpenapatax, o6paOoTaHHBIx lo Wembreny 1 
HON JIOMHHECUCHTHBIM MHKPOCKONOM MPH HeEOOMbIION MPOJOJ2KHTeJIBHOCTH BO3+ 
jelictBua wHrHOuTOpa (10—30 muH.) He mpoucxoguT. B ombirax OOJbIIOK 
juiuTenbuocTH (24 uaca) Ha6utofaeTcaA HeKOTOpoe Mepepacnpegenenue JLHK.F 
a Takxke orpy6leHHe ee CTPYKTYyPbl. CKOPOCTb YMEHbINeHHA cOepKaHHy 
PHK B onyxoueBbix KJleTKaX OTYCTJIHBO 3aBHCHT OT KOHI[eHTPallu PacTBOpE 
HHrHOuTOpa. Tak, H3MeHeHHA, HaOsOqaemMble MPH KOHIWeHTPalMuH MHrHOUTOPa 
0,75% cnycra 15 MMH. nocme Hauyala onbita, pH mpumMenenuu 0,01 %) 
PacTBOpa HaCTyMalOT JIMWIb CMYCTH HECKOJIbKO JeCATKOB YaCOB. } 

Viutepecuo, uro H3MeHeHHA B cosepxKaHHH PHK npu Bo3syelcTBHH HHTHOu 
TOpa OOpaTHMbI H MOryT ObITb B H3BECTHOH CTeNeHH JIMKBUAMPOBaHb!, CCIM OT 
MBITb ON XOJICBbI€ KJIETKH OT HHTHONTOPa PUSHOJOFHYeCKHM PacTBOpOM (puc. |,é)) 
IIpH Henpoxom«KuTerbHO: OOpa6oTKe OMyXONeBbIX KJeTOK MHTHOUTOPOM co} 
qep»kaHue PHK socctraHaBsMBaeTcn BecbMa OpbicTpo (3a 10—20 muu.). Ec 
*Ke OOpa6oTKa HHFHOMTOPOM OCYIIeCTBIAIAaCb B TeYeHHe JVJIMTeJIbHOrO BPeMeH 
(24 uaca), TO PHK B OTMBITEIX (H3HOMOrMYeCKHM PaCTBOPOM KJIeTKaX XOTA } 
NOABJIACTCA, HO B 3HAUHTCJIbHO MCHbIIeEM KOJIMYeECTBe, YEM B KOHTPOVJe. 

B cBa3H C MOJIYYeHHbIMH JaHHbIMM e€CTECTBEHHO BCTaJI BOMpOc, Kak Jelict 
ByeT HHTHOUTOP Ha cOsepxKanHe PHK B kseTKax 3Q0POBOH TKaHH. 

Bp MpOBeReHbI CHelWaJIbHbI€ OMMbITb! MO BO3JeHCTBHIO MHIMONTOPa Hé 
TKaHb MeueHH (KJI€TKH KOTOPOH OBONLHO Gorath! PHK) 3f0poBbix MbIlUey 

HenocpeycTBenHo nocsie Bo3qelictBua 0,15% pacrBopa uHrHOuTOpa B TeYe} 
HHe HeMPOOJKHTEILHOrO BPCMe€HH MOMKHO HaGJIOMaTbh HESHAUHTeEIbHOe YMCHB} 
meHve cojepxaHua PHK B neyeHouHbIx kuIeTKaxX. SaTeM KJICETKH MOJIHOCTbK 
aanTupyloTca K HHTMOUTOPy HU CosepxKanHe PHK B HUX BOSBpalllaeTCA K HOPMS 
(puc. 2,a,6).: 

B Tex culyyaAX, KOra ONbITh! MPOBOAHJIHCh C pacTBOPpOM nmponnsrassata 
KOHILeHTpalun 0,75%, Ccomep2KaHHe PHOOHYKJEHHOBOM KUCJIOTbI TaK2%Ke BOCCTA} 
HaBJIMBaJIOCb, HO HaOJIIOalOCb H3MCHEHHE €€ CTPYKTYPbI: PibiIOuaTad CTPyKTypa 
PHK ue BpiaBaacb (puc. 2,6). STOT pesybTaT MOKeT ObITb comocTaBueH 
C BbIABJICHHBIM B padote (”) (akTOM NOJaBJeCHHA AKTHBHOCTH OKHCJIHTeJIbHO-BOC} 
CTAHOBHTeJIbHBIX (PEPMEHTOB B 3QOPOBbIX KJIETKAX MPH BOSLeHCTBHU PacTBOpOH 
MHIHOUTOPA NOBbILMeHHOH KOHICHTPpallHH MH HHTaKTHOCTH (bepMeHTOB pH MIpHy 
MCHeCHHH PaCTBOPOB NponMsradata Oomee HH3KHX KOHILCHTPalnH. 

Takum 06pa30M, MOxXeT ObITb CeaH BECbMa BaxKHbIt BbIBOA 06 u36HpaTeJb: 
HOM (110 CPpaBHeHHIO C KJICTKAMH 3OPOBbIX TKaHeli) TelicTBHH Mponunramuiara 
Ha ONyXOJeBble KICTKH. OTOT pe3yMbTAT NOZ3BONA€T NOHATb, MOYeMy BO3seH4 
CTBHe HHIHONTOPAa in vivo MPHBOLNT K TepaneBTHYeCKHM sddextam (TOpMoxel# 
HHIO MH OOpaTHOMy pa3sBHUTHIO ONyxOeBOrO Mpolecca), He OKa3sbiBan BpeAHore 
BJIMAHHA Ha OPraHH3M 2KMBOTHOLO B IfeJIOM. 

Tipu ucnob30BaHHH WHTOXHMHYECKHX TeCTOB (OKpacKa MeTHJIOBbIM 3eJe? 
HbIM — NHPOHHHOM) HaM yflaylOCb YCTaHOBHTb, YTO HenocpexcTBeHHad O6pal 
OoTKa HHIHONTOPOM sa:NKCHPOBaHHBIX ONyXOMeBbIX KIeTOK (cofepxKalluyy 
MHAKTMBUPOBaHHble (PepMeCHTbI) H3MeCHEHHM B cosepxKannn PHK ue BpispiBaersl 
OTOT pesyJIbTAT YKa3bIBaeT, YTO HHTHOUTOP JelicrByer He HenOcpencTBeHHO Ha 
mMoulekyJly PHK, a yepes depMeHTHbIe CHCTeMBI. } 

B MOMHOM COOTBeETCTBHH C ABJCHHAMH OGeAHEHHA OMyXOeBbIMH KNeTKaMH 
PHK mpy Bo3qelicTBHH HHTHOMTOpa MH ABJICHHAMM TOMHOrO HAH yacTHUHOrd 
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Puc. 1. Cuw>KeHne cogepxaHua PHK Bp ONMyXOJeBbIX KJIleTKAaX IPH BOSAeHCTBHM Mponuralata 

H €€ BOCCTAHOBJICHHE B KIeTKAaX, OTMBITHIX OT MHTHOUTOPa tbu3sHOMOrHyecKHM pacTBOpoM. O6. 

MM. 60, ox. 5X. @ — ksIeTKH aCIMTHOrO paka OpsuxXa MOM JIOMHHECICHTHBIM MHKpOCKONOM 

(KOHTpowb); 6 — To xe Nocyle Bosfelictaua 0,15% pacTBOpa Mponuiraniata; @ — TO Xe no- 

Cle OTMbIBAHHA MpoOMMraltaTa PusHOMOrHYeCKHM pPaCTBOPOM; 2 — KJCTKH aCIHTHOTO paka 

Dpauxa, oOpa6oranusie 0 Bpaule (KonTposb); 0 — To xe mocae BoszecTBua 0,15% pacrBopa 
NIpOnHnJraJJ1ata 


“— 


, I Z , 


Puc. 2. PHK B HOpMasIbHbIX KleTKaX Me4ueHH. @ — KOHTPOJlb, 6 — nocule BoszetcTBuA 0,15 % pac- 
Pp 

TBOpa Mponwratata (comepxKanne PHK He usmenusocb), ¢ — nocue BosgelictBuA 0,75 % pac- 

TBOPOM MponMaraamata (cTpyKtypa PHK u3menuaact). Peakyua Bpaue. OO. umm. 60,0K. 5x 


sOCCTAHOBJICHUA Ce KOJIMYCCTBA MPH OTMbIBKe MHTHOMTOPa (bu3sHOOrHyeCKHM 
‘ACTBOPOM HaXOJMTCA CHOCOOHOCTh STHX KJETOK MPHBUBATbCA. 

_ Kaerku acituruoro§ paka, JeKO3HBIX TKaHeil, AaKPHJUHOBOH CapKOMBI, 
apKoMbI 45, capkombr Poyca u onyxonu Bpayx — lupe, o6pa6oTaHHble 
‘PONMITa1aTOM, NOJIHOCTbIO TepAIOT CIOCOGHOCTh NPMBUBaTbeA. KseTKH acluT- 
Oro Paka H JIEHKOSHBIX ONYyXOVelH NMPHBUBAaIMCb BHYTPHOPIOWIMHHO HW MOLKOXx- 
0, AKPUAHHOBaH CapkKOMa HW CapkOMa 45 NOKOXKHO, CapKoma Poyca BHyTpH- 
(bIMeYHO, ONyxXOIb Bpayx—ITupc—s auuxo. B yacru onbiros npuBuBKa Obpa- 
OTaHHOH u HeOOpadoTaHHOH MponnaAranaTOM onyxosmeBOH B3BeCH AIA ycTpa- 
(CHUA UHMBUyaIbHOrO pasOpoca peakTHBHOCTH OpraHH3Ma MpOBOLusMaCb Co- 
)TBETCTBCHHO Ha OHOMH TOM 3K€ XHBOTHOM. B JeBylO CTOPOHY BBOAMMACb He- 
OpaOoTaHHasA OyxoeBad B3BeCb, a B MIpaBylo CTOpony OOpaboTaHHas. Onbirs! 
CapKkoMoH Poyca BejIHCb TOMbKO TaKHM IyTeM. 

| Ecam onyxoneppie KI€TKH OTMbITb OT MHTHONTOPA PU3HOMOrHYeCKHM PacTBO- 
pom, To yepe3 10-—20 munyT B Hux CHOBa OOHapyxKuBaeTca PHK u K HAM BHOBb 
POSBPalllaeTCA CMOCOOHOCTH MpUBUBaTLCA. CrenmeHb OOpaTMMOCTH STUX ABJEHHH 
'BAZaHAa C BPCMeCHEM HHKYOMPOBaHHA ONMYXOJeBbIX KJIETOK B pacTBOpe HHIHOH- 
popa. Tak, nocie 24-yacoBoro coyepKaHUA M3MeJbUCHHBIX OMNYXOJICBLIX TKa- 
nei B 0,75% pacrBope uHruOuTopa PHK B ormpirhix cbusHonorMyecKHM pacrTBO- 
POM KJI€TKaX XOTH MH MOABIAETCA, HO B 3HAUHTCIbHO MEHbILeM KONMUECTBE, 
(€M B KOHTPOJle. COOTBETCTBEHHO 9TOMY Pa3BHTHe ONyxoOJeBoro mpolecca pH 
(PHBUBKe HOO peskO PacTArHBaeTCH BO BPeMeHH, JIHOO BOBCe He HacTymaerT. 
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MOP@O/JIOrH f PACTEHHE 


A. H. CJIAXKOB 


O MOP®OJIOTHYUECKOM CXOJICTBE HW PASJIMHUMM CIlOP BUAOB 
CRYPTOGRAMMA R. BR. YW BOTRYCHIUM SW. ®JIOPbI CCCP 


(IIpedcmaeneno axademuxom B. H. Cyxauesoim 6 X 1958) 


Bee 6ouee BXOJAlee B NPaKTHKy CNOPOBO-NbWIbLeBOrO aHaJIH3a BO3MO2XKH( 
6ouee TOUHOe (LO BHJla WI pOa) OMpeeseHve HCKOMAeMbIX MbIWIbILEBLIX 3ePel 
WM cllop Tpe6yeT MpOBeeHHA CPpaBHUTeJIbHOMOPMOJOrHYeCKHX MCCeNOBaHHH pe 
ICHTHOrO MaTepHasia. Hepexko MopdoulornyeckHe Pa3JIMUHA IIbIJIbILbI HJIM CIOj 
BHJOB OJHOFO pOa ObIBaIOT HeE3HAYHTEJIbHbIMH, UYTO, ECTECTBCHHO, 3aTPYHAe’ 
BHAOBOe OMpeneeHve. HO B HEKOTOPHIX CJIyYaAX 3HAYHTeIbHOe MOpPoornye: 
CKOe CXOACTBO OOHAPYKHBAIOT MbWIbILeEBbIe HWJIH CNOpOBble 3epHa pacTeHHi 
OTHOCAINMXCA He TOJIbKO K BHJlaM OJHOFO pOa WH OMHOrO CeMeHCTBa, HO } 
pacTeHHH W3 Pa3MUHbIX TaKCOHOB OOvlee BbICOKOrO paHra. 

IIpu uccmeqoBaHHH MOpdouorMyecKHX MPH3HaKOB CHOP MaNOPpOTHHKOB (pio: 
pbI Haluel CTpaHbl TaKO€ CXOACTBO ObIO OTMeUeHO y CHOp BHAOB poga Crypte 
gramma R.Br., orHocaleroca k mogcem. Pterideae Diels cem. Polypodiaceas 
R. Br., 4 cnop HekoTOpbIx BusOB poga Botrychium Sw., Bxoyzsatlero B ceM 
Ophioglossaceae R. Br. Buhl sTHX ABYX POJOB Pa3sJIMUHbI NO SKOIOTHU, Hé 
HeKOTOpPble H3 HHX MpONspactTaloT Ha TeppHTopuH CCCP B OHHX UH Tex Ke palo 
HaX; H€ HCKJIIOUeHa BO3MOXHOCTH HM COBMECTHOFO HaXOMKeHH.. HCKOMAeMbIX CHOP 
9THX pacTeHHi B mpo6ax, MOABePriluHXCA CMOPOBO-MbIbUeBOMY aHamHsy. Ta 
KHM OOPa30M, BO3MOXKHOCTh Pa3sfeJIbHOrO ONnpedeeHHA CNOp 3sTUX JBYX POO! 
*KeaTeJIbHa WH 34BHCHT OT OOHAPyXeHHA YCTOHYHBHIX Pa3zJIHUHH B HX MOP: 
JIOPMYeCKHX TpH3Hakax. 

Poy Cryptogramma R. Br. mpeqctaBieH Ha TeppuTopHu CCCP uerpippMs 
BHaMH. Bei ACCueAOBaHbI CNOPbI Tpex H3 HUX: C. crispa (L.) R. Br., C. acro: 
stichoides R. Br. uC. Stelleri Prantl; spembix cnop ueTBeptoro Buga (C. Rad: 
deana Fom.) nowyuuTb He yalocb. Cnopbl HcceOBaHHbIX BHJOB STOFO pox: 
TeTpasApuyeckHe, HMeIOT OyropuaTy!O NoBepxHocTb. Kak cBHyeTebcTByeT Do. 
MHH ('), cnopbl sToro xe THNa Hy C. Raddeana Fom. V3 Bocbmu Berpeyaroulnx: 
CH B Hallieli cTpaHe BuAOB pofa Botrychium Sw., Takxe xapakTepus3yrollerocs 
TeTpasAPpHuYecKHMH cnopaMu, OyropyaTy!lO MOBEPXHOCTb MMEIOT CMOPbI LWEeCcTI 
BuoB: B. boreale (Fr.) Milde, B. lunaria (L.) Sw., B. simplex Hitche., B. vir 
ginianum (L.) Sw., B. lanceolatum Angstr. u B. ramosum Aschers. (). 

Cnopbl nepeyHcJIeHHbIX BKOB O6ONX POJOB B NOJAPHbIX MOMOXKCHHAX HMEIO’ 
OKPYIJIO-TpeyrOJIbHbIe, TPeYPOJIbHO-OKPyrble, HeMPaBHJIbHO-TpeyroJIbHO-OKpyr 
Jible, WHOra JlonacTHble ovepTanua (puc. 1). JtucrambHaa cTopoHa ciopbl Ky 
MONO00OpasHO-BbINyKaa, NPOKCHMaJbHad — BMATAA, WOCcKad WIM c1a6O BbINYK: 
Jad, MH paMuaJbHo-Tpexrpannan. JlyuH wenH paspepsaHuA JVIMHHbIe, TpeBbl 
maroulve NO WMHe Ape TpeTH pafuyca cnopbl. IlepucnopH He o6Hapy2xKeH 
O6OoNouKa CHopbl NpescTaBseHa 9KZOCTIOPHeM; Tepes NPHFOTOBCHHeM 9TAMOHHBD 
MpelapaToB CHOpbl NosBepraMcb COpaboTKe, NpHHATOH pH nosroTosKe mpot 
K CMOPOBO-NbIJIbHeBOMY aHaJM3y (alleTOJM3HOi MIM UleJOUHO), B pe3yuJb 
TaTe KOTOpOM SHAOcNOpHH paspymaetca. IlopepxHocTb sk30cnopua Oyropyua 
Tad, OyYTOPKH HepaBHOBeMUKHe, HEMPaBHJIbHbIX OUePTAHUH, OOLMHO MHOFOyroub 
HO-OKPyTvible; Ha MOBeEPXHOCTH JHCTaJIbHO CTOPOHI CHOpbl 6yropKu OOBINH 
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‘Kpymnee, Y€M Ha NOBeEPXHOCTH MPOKCHMaJIbHOH CTOPOHEI. OKBAaTOPHabHant 
Ppanhila He BbIpakena, T. €. HET peskOli PasHHLbI MEKy XapakTepoM NOBep X HO- 
‘CTH AKCTaJIbHOM HW MPOKCHMaJIbHOW CTOpOH. Y cnop HeKOTOPEIX BHJOB (HanpH- 
}mep, Cryptogramma Stelleri, Botrychium boreale, B. lunaria) Ha noBepxHocTH 
AMCTaANbHOH CTOPOHbI HEKOTOPHIe u3 OyFOpKOB coequHAIOTCA Cc coceqHHMH; 


= 
8 A B A 
I Z Ll 
LV 
& 5 & 
Bug YW Lf 
Puc. 1. Oueptanna cnop 8 mpoKcumanbHo-nomapHom (i, //J), 


AMCTaIbHO-NoapHomM (JJ, IV) uw skBaTopHambHom (V — VI/) no- 

JO#KEHHAX. Cxema / — oxpyrso-tTpeyrobxoe, // — TpeyrompHo- 

Okpyruice, He NonacTHoe, ///] — TpeyrombHO-oKpyrsoe, sonacTHoe, 

/V — nenpaBusbHo-ToeyrombHo-oKpyraice. TIpoKcumadibHaa cropoua 

cnopp:: V — ppinykdaa (TpexrpaHHo-nMpamupadbHan), VJ — mnuioc- 
Kaa, V/J — smataa 


KOHTYPbI TakKHX OyropKOB HeMpaBusbHO-OnactHble. [[Bper cnop Ha3BaHHbix 
BHOB Bapbupyer OT cBeTIO-ceporo WO APKO-2%xeTOrTO (MocMe alleTOAM3HOri 
OOpaOoTKH); cnopb, COpaboTaHHble WeMOUbIO, elle Somee CBETVIBIC. 


ALEWG) iera@arey 4 


Ta6snwa pasMepoB cnop BuzOB Cryptogramma R. Br. u Botrychium 
Sw. (Mocyie aueTOH3HOH CO6pa6oTKH; pasMepbl aHbl B MHKpoHax) 


AuB B 
MHHHM. H pe- MHHHM. H mpe- 
MakKcuM. | OOmaq. | MakcuM, | oOsaz, 
FCryptogramma R. Br. 
G. ‘erspa,(L-) Ri Br. 44—74 | 51—61) 38—61 | 44—55 
C. acrostichoides R. Er. 4477 |51—70| 35—67 | 41—64 
C. Stelleri Frantl 4467, | 48—58} 35—52 | 4148 
Botrychium Sw. 
B. boreale (Fr.)Milde 38—55 | 42—48} 28—39 | 31—36 
B. lanceolatum Angstr. 35—45 | 88—-42] 25—37 | 28—33 
B. simplex Hitchc. 48—62 |51—57) 32—48 | 35—42 
B. ramosum Aschers. 32—48 | 38—45} 25—36 | 28—33 
B. lunaria (L.) Sw. 35—55 | 41—48] 25—39 | 28—35 
B. virginianum (L.) Sw. 28—45 | 34—39) 22—36 | 27—32 


Ojnako, HECMOTPA Ha 3HAUNTeMbHOe MOPPosOrHYeCKoe CXOACTBO CHOP BUAOB 
Cryptogramma R. Br. nu Botrychium Sw., ompeyeneHue PoXOBoH, a BO MHOrHX 
cayuaixX WU BUJOBOH MpuHayviexkHOCTH CHOP STUX ABYX PONOB BOSMOXHO. Smecb 
MbI OCTAHOBUMCA Ha NPW3Hakax, MO3BOJAIOIMX OMpeesMTb POAOByloO MpHHay- 

/mexuHoctb cnop. Ha mpyBeseHHol Ta6suiye pasMepoB cop (ta6. 1) BUAHO, uTO 
cnopb! BuzoB Botrychium Sw. B cGuleM MeJbye CnOp BOB Cryptogramma 
R. Br., XOTA MaKCUMaJIbHbIe pasMepbI MepBbIX NePeKPHIBalOTCA MHHUMAJIbHBIMH 
pagmepamu Bropbix. I]peo6nagqatoulne pasMepb! CHOP NOSBOAIOT MPOBeCTH Oouee 
yeTKOe pasrpaHuyeHhe: NonepeyHuK CHOP B MOJAPHOM MOJO2*KeHH (pasmepp A 
u B) sugos Cryptogramma R. Br. o6prmHo npeBbiliiaeT 48 », a MonepeyHuk cmop 
B NOJAPHOM MOIOXKeHHH OOJbIUIHHCTBA BUOB Botrychium Sw. MeHee 48 p; 
uckmoueHne mpencraBaser amb B. simplex Hitchc., o6naqatommn HanGowee 
KPYNHBIMH cnopamu. TakuM O6pasom, MPH OMpeAeveHHH POXOBOH MPHHANWex- 
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HOCTH cop pa3Mepbl UX He MOFyT CJy2%KHTb Hajle?KHbIM [MarHOCTHYeCKHM 
MpH3HaKOM, a MOryT OBITb HCHOb3OBaHbI JIMIMb B KayeCTBe JONOHUTEb- 
HOFO IIpH3Haka. 

OcHoBHble AWarHOCTHYeCKHe MPH3HAaKH, MO3BOJIAIOWULMe OTJIMYHTb CIOPbI BH- 
qoB Botrychium Sw. or cnop Bugos Cryptogramma R. Br.,— 3To o6ulHi xa- 
pakTep pebeca 9K30CNOPHA MpOKCHMaJIbHOH CTOPOHbI cmopbl HW OTHOCHTeIbHAad 
BeIMuHHa OyropKOB\.Ha MOBepXHOCTH 
Pa3sJIMUHBIX YuacTKOB § NPOKCHMaJIbHOH 
CTOPOHHEI. 

Y_ cnop sugzoB Cryptogramma R. Br. 
IIpOKCHMaJIbHad CTOpoHa H60 Oodle 
ygiH MeHee mloCcKaxd, JIM6O0 HeCKOJIbKO 
BMATaA, pexke —cla6o BbInyKiad. VY 
cnop, Haxoqauiuxcd Ha MpenapatTax B 
MPOKCHMaJIbHO-NOJIAPHBIX HW 39KBaTOPH- 
AJIbHBIX MOOKeHUAX (puc. 2,/,6 u @) 
MB WOMOXKeHHAX, MPOMeKYTOUHbIX 
MexK]Ly 9KBATOPHaJIbHbIM MH MpOKCHMAaJIb- 
HO-NOJAPHBIM, BHAHbI TPH MpHNo_HA- 
TbIX YUaCTKa 9K30CNOPHA MPOKCHMAaJIb- 
HOM CTOPORbI cCnopbl 6/1M3 KOHILOB Jy- 
yeli wei pasBep3aHH”A. Ha 9THXx 
IIPHNOAHATHIX YUaCTKaX  9K3OCIOPHA 
MpOKCHMaJIbHOH CTOPOHbI OyropKH Cxo]- 
HbI 10 BeM4HHeE C OyropKaMH JMCTaJIb- 
HOM CTOPOHbI CMOPbl, T. €. OHH KPYI- 
Hee, UCM Ha OCTaJIbHOH MOBepXHOCTH 
é IIPOKCHMaJIbHOH cTOpoHb (puc. 2,/, 8). 

Y cnop sugzos Botrychium Sw. Ha mpox- 

CHMaJIbHOM CTOPOHe 6/1H3 KOHILOB Jy4ueh 

ILeJIM Pa3sBep3aHHA BbIINYKJIbIX Y4aCTKOB 

A OOOJIOUKH HeT; OyrOPKY SK30OCMOPHA Ha 

‘Puc. 2. Cpasuenue cnop Bagos pona Crypto- IIPOKCHMaJIbHOH CTOPOHe HECKOJIBKO 

-gramma R. Br. u poga BotrychiumSw. MeJbue, YeEM Ha JMCTaJIbHOM MOBepx- 

‘Cxema / — cnopsl Cryptogramma R. Br.; HOCTH CHOpbl, HO Gomee KPyMHbIX Oyrop- 

/T—cnopwi Botrychium Sw. a —auctatbHo- OB Ha OTICIbHbIX y4aCTKaX MOBEPXHO= 
‘sMOAPHOe MONO7KeHUe, O — 3KBaTOPHaJIbHOe «s 

nonOKeHHe, &@ — M1poKcuMasbuoMonapHoe CTH MPOKCHMaIbHOH CTOPOHBI (m10,06HO 

nomoxkeHHe clOp e@— oueptanua cnop, TOMY, KaK 9TO HaGvllOfaeTca y COp BH- 

CAOMKEHHBIX BOMb NMONAPHOL ocu jos Cryptogramma R. Br.) He o6Hapy- 

*eHo (puc. 2,//,6e), Ornocutembupie 
pa3Mepbl OyropKOB 3K30CNOPHA MpPOKCH- 
‘MaJIbHOH CTOPOHbI MOryT ObITb YYTeHbI H Y CHbHO espOpMHPOBaHHbIX cop, 
T. €, B TeX Cy¥aix, KOFa TPYTHO PeWIHTb, HMeeT JIM CNOpa BbINyKIble y4acr- 
KH S9K3OCNOPHA MPOKCHMaJIbHOM CTOPOHDI 613 KOHIOB JIy4el We pasBep3aHHaA. 

Kak y Bugos Botrychium Sw., tak u y BugoB Cryptogramma R. Br. setpe- 
YalOTCA MIOCKHe (HeOpasBUBLIHeCA ?) CIOPHI, COXKEHHbIC BOJb NOMAPHOM OCH. 
OTH CHOPbI OOLIMHO Tak%Ke HMeIOT MPH3HaKH, MO3BONAIOMMe OMpekeMuTh HX 
POAOBy!O MpHHaexKHOCTb. KpoMe OTHOCHTeIbHOrO pa3JIM4HA B BeIMUHHE Oy- 
TOPKOB, KOTOPOe MOXKHO HaOlIOaTb HW 3eCb, yKaxKeM HM pa3zJIM4He B KOHType 
MPOKCHMAJIbHOH CTOPOHbI CNOPbI, OTPpaxkKaloulem y cnop BuyoB Cryptogramma 
R. Br. Bpmyksable yyacTKH O60104KH 6H3 KOHIOB Jy4eli WenH pa3Bep3aHHA 
(CD ONCae ih ge ie Le), 

Bececoisubili asporeosormueckuli Tpect Tlocrynmio 

Muuuctepcrsa reowloru HM oxpanbl Heap CCCP 6 X 1958 


UWHTMPOBAHHAA JIMTEPATYPA 


‘A. B. ®omuu, Kaacc Manopornuxospie (Filicales), ®mopa CCCP, 1, Han. AH CCCP 
1934. 2 A.H.CaagxKos, JIAH, 103, Ne 2 (1955). ‘ 3 
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oxxzann Akanemun Hayk CCCP 
1959. Tom 125, Ni 2 


®HSHOJIOTHA PACTEHHH 


P. A. AHJIPEEBA u H. B. MOPO30BA 


BJIAAHWE OBPABOTKH KOPHEBOM CHCTEMbI TETEPOAYKCHHOM 
HA POCT H OBMEH BEULECTB PACCAJbI TOMATOB 


(IIpedcmaeaexo axademuxom A. JI. Kypcanoesim 7 XII 1958) 


B page paOot (* °, 1”) Ob10 NoKa3aHO, TO yBeMYeHHe ypoxaa IIpH O6pa6boTKe 
[BeTKOB H 3aBxA3eH PaCTeHHH CTHMYJIMPYyIOULMMM pocT BelllecTBaMH cBaA3aHO 
> YCHJICHHEM MIPHTOKa K OOPaOOTaHHBIM OpraHaM BOI, MHHePaJIbHbIX HM OpTa- 
THYeCCKUX BeuleCTB, MPHYeEM Apyrue OPpraHbl PacTeHHaA OOeCAHAIOTCA MUTATeJIb- 
IbIMM BellleCTBaMH. OCHOBBIBaACb Ha 3THX JaHHbIX, HeKOTOpble *usnosorn (7) 
SYHTaJIM, YTO TPH MOMOULM BelleCTB, CTHMYJMPyIOUMX POCT, HeMb3A YCHUTS 
JaSBUTHE BCerO PacTeHHA. OMHAaKO 3a NoceqHee BPeMA HaKOMNMICA pA cakTOB, 
SBUCTEIbCTBYIOULMX O TOM, 4TO MPH NOMOMLH CTHMYJIMPytOULUX POCT BeLLecTB 
MO2KHO aKTHBHPOBaTb OOMEH BellleCTB pacTeHHA B WeJIOM HM TaKMM MyTeM yBe- 
MMUHTL ypoxali (°). OG sTOM CBHETEbCTBYIOT WaHHbIe MO OOpaboTKe cTHMy- 
MATOPaMH POCTa C€EMAH Pa3sJIMUHbIX PacTeHHit (7, °, 14), KOpHeBOLi CHCTeMBI Ca- 
KEHILEB JPEBCCHHIX MOPOA HW B3POCJIbIX NepeBbeB (4), Paccabl OBOWLHbIX pacTe- 
qui (°, 1°) H ONMbITbI M0 BHECeEHHIO CTHMYJIATOPOB pocTa BMeCTe C OpraHHyecKH- 
MM yoOpeHuamu (°). 

Llembio Hallie paOoTbl ObWIO BLINCHeHHe BIHAHHA OOpaOOTKH KOPHeBOH CH- 
STEMbI Paccabl TOMATOB BeULeECTBAMH, CTHMYJIMPy!OUlHMH Ppocrt. 

B xauectBe OObeKTa HCCeEQOBaHHA ObIWIH B3ATbI TOMaTbI CopTa «DH30H». 
ONbITbI MpoBoL_HINCcb JeToM 1957 r. B Botannueckom cazy Boponexcxoro ro- 
‘yapcTBeHHOrO yHHBepcuTetTa. ONBIT 
JbII 3aJIOX%KeH B TVIMHAHBIX Ba30OHaX, 
3 mecke. B kayecTBe yoOpeHua BHO- Bususanve o6paboTKH KkOpHeBO CHCTeMbI 
Briacb cMech. Levippuresa.-Bcero Opto TeTePOayKCHHOM’ Ma. poet’ “paccannh  TOMATOS 
331TO 40 BasOHOB, B KaxKJbIli U3 KOTO- KCRe ESI LORS ee ate 


Ta6anua Al 


B rpaMMax) 

bIX BbICAXKHBAIOCh MO OAHOMY pacTe- 
quio. B KayecTBe CTHMyJIATOpa pocta 5 VI isvir 
ACO b3OBaaCb KaJIMHHaA COJIb reTepo- : 
ayKCMHa B KOHIeHTpalun 20 Mr Ha Bapuaut ee | 2 a a 
nurp. OOpa6oTKa MpoBosuacb pH MH- 1&5] 2 | 8g oy 
KMpOBKe TOMATOB B (pase NOABJICHHA | = S g ze g 
HePBbIX JByX JHCTOUKOB. Kaxkyoe pac- 
rene nomyuano 20 ma pacrBopa. KoH- — ferepoayxcun 
[POJIbHble PaCTeHHA MOJIMBaJIMCb BOJOH. NPK 0,640 | 0,196 | 2,570} 0,758 

Onbir Obi 3a102%KeH NO cyeyIoulen 0,5 NPK | 0,448 | 0,144 | 1,250 | 0,420 
cxeme: 1) nowHad cmecb Teappurenx De OK 0,284 | 0,096 | 0,920] 0,344 
mioc rerepoayKCHH, 2) MOJIOBHHa HOp- 0,5 NPK_ |0,140} 0,048 | 0,658 | 0,228 


MbI cMecH Tembpuresia Wuoc rerepoayk- 
cuH; 3) momHad cMecb Teappuresia Oe3 reTepoayKcuna; 4) noJIOBHHa HOpMBI 
emecu Tenbpurema Oe3 reTepoayKCHHa. 
OnpefleneHHe mpupocta noKa3aJi0, YTO oOpa6oTKa KOpHeBOH CHCTeMbI reTe- 
POayKCHHOM 3aMe€THO yCHJIMBaeT POCT HaJi3eMHOM MaccbI H KopHel (cM. TaOu. 1). 
Jlannbie Ta6a. 1 cBueTeMbCTBYIOT TaK2Ke O TOM, TO spPeKTHBHOCTb eli- 
cTBUA TreTepoayKCHHa BO3pacTaeT IPH YyBCJIMYeCHHH HOPMbl yAoOpenua, TO 


[2 Sanaa 1353 eh 


copnayaeT C pe3ysbTaTaMH, MOJIYYeHHBIMA Tp OOpadoTke reTepoayKCHHO 
CeMAH CaxXapHOli cBeksIbI (*). 

Tlanee MbI CuNTanM HeEOOXOLUMBIM ONpeesuTb OObEM HM pasBUTHe OOH 
paOoueli alcopOupyiouleli NOBepXHOCTH KOPHeBbIX CHCTeM y PaCTeHHH pa3JHy 
HbIX BaPHaHTOB Onbita. OnpeleweHve 3THX NOKasaTeseH MPOBOLMJIOCb MO METO; 
ay Ca6ununa — Kouocopa. | 

Ta6Omuua 2 | 
| 
Buuanue o6pa6oTKH KOpHeBoi CHCTeMbI TeTepoayKCHHOM Ha OObeM H pa3BUTHe | 

alcop6upyroleH MOBepXHOCTH KOpHs 


40 qHett 54 WHA | 
Bapuautr 
a 6 8 6/0 a | 6 | 6 | 6/2 
Terepoaykcuu 
, Aheh | BEAR ASIP oi Of Af BOA O2 om AaN) Ze eye 
0,5 NPK OPS aie de te: 9 NA NNOS4S 51523: 10 Soe ee Ws) 
Boga 
NPK OPO S54 0,6 47920559 4) Fo39 G6, 5G A p2Ne 
0,5 NPK OF O58 0), 245 OF 4/2 | 0,24 esis, 0,9 1 4/8 
IlpumeuaHue. @—oObeM OfHOrO KOpHA B cm’, 6—o6ulaad afcopéu- 
pylollad MOBepXHOCTb OMHOFO KOpHABCM?, 6 —pa6ouan afcopOupyiollad noBepx- 
HOCTb OfMHOrO KOPHA B CM?. 


Kak BHHO H3 TaO. 2, OOpa6oTKa KOPHeEBOH CHCTeMbI TeTepoayKCHHO 
3HAUHTeJIbHO YBeJIMUHBaeT OObEM KOPHEH, a TakxXe OOULyIO H padouylo afcop 
OupyloulyIo MOBepXHOcTb. OcoOeHHO HHTepecHbIM MpeAcTaBAeTcA elcTBY 
reTepoaykCHHa Ha pa3BHTHe paOouel acopOupytouleH noBepxuHocThH. IIpu o6pa 
6oTKe KOpHeH TreTepoayKCHHOM BOspacTaeT OTHOWeHHe paboueli alcop6upyr 
Wwleli MOBepXHOCTH K OOWeH NMOBeEPXHOCTH KOPHeH. Tak, y pacTeHHli B BO3pac 
54 qHeli Ha NOMOBHHHOM HOpme cmecu Tenbpurena padouaa azcopOupytomaa 
MOBePpXHOCTb MpH OOpaboTKe TreTepoayKCHHOM cocTaBsAeT */3 OT COmleH, a ¥ 
KOHTPOJIbHbIX PaCTeHHH TOJIbKO */s. OTa Ke 3aKOHOMEPHOCTh ele Ooee Peski 
TIpOABJIAeTCA B BapHaHTe Ha NMOJHOH NuTaTebHOH cmMecH Tenppurena. Muay 
rOBOpA, s@eCKTHBHOCTb JeHCTBUA TeTepOayKCHHa Ha Pa3BUTHe paOouel alcop 
6upylolleH NOBePpXHOCTH BOs3pacTaeT MPH YBeJIMYCHHH HOPMbI yOOpeHna. 

BaarompuaTHoe felicTBHe reTepoayKCHHa, Ha pa3sBuTHe paOoueli amcopOu: 
pytoueH NOBePpXHOCTH OCOOeHHO BaxKHO NOTOMY, YTO C yBeMYeHHeM pa3smepod 
3TOH NOBEPXHOCTH AOJMKHO BO3PaCTaTb HW NOCTyNeHHe B PacTeHHe NHTATeJIbHbIA 
BellecTB. OnpefeeHve MOrouleHuA az0Ta M ocopa no_TBepAuIO 2TO Npex 
mooweHve. Onpesesenve as0Ta MpOBOANMOCh nO MeToZy Kbenbgana. Dochos 
ompefenasica mo Metoyy JleHwx«e. | 


Ta6auna 3 


Bumanne oO6pa6oTKH KOpHeBOH CHCTeMbI TOMaTOB reTepoayKCHHOM Ha MormomleHue a3ota I 


docdopa 

O6uni N (5 VI) | Oomui P (5 VI) | O6mus N (18 V1) O6uywli P (48 VI) | 
SS | ea ee ee 
Bapuantpl B% Ha BbIHOC | B% P20; | BblHoc B% Ha BEIHOC | B % PLO, BBJHOC | 
B Mr Ha B MI Ha B Mr Ha Mr Ha | 

cyx. BEC | 4 pacr,|HaCyX, BEC] 4 pacr,| CYX. Bec 4 pact.|Ha cyx. Bec 4 pacr. 
TerepoaykcuH 
NPK d,3+0,1/44,4 |3,5-+0,03) 25,4 | 4,1+0,1 [137,5 |2,954+0,3! 100,14 | 
if 0,5 NPK 5,0+0,1} 29,6 |3,36+-0,4] 20,2 )3,5440,07] 57,5 SSO 42.5 | 
ona 
NPK 4,3+0,4) 16,0 |3,240,05] 12,2 | 3,410,05| 41,8 2,9-+40,0 36,1 , 
0,5 NPK 4,0-+0,1 5,7 |3,35+0,1| 6,4 |3,094+0,4 | 27,4 2 4t0'9 24,9 


, 


| M3 nomyueHHbix JaHHbix (Ta6n. 3) BUAHO, TO OOpaOoTKa KOpHEBOM CHCTeMBI 
eTepOayKCHHOM YBe/IMYMBaeT COfepwaHve az0Ta u docdopa B pacTeHUsAx. 
\Ipu yBenuuennu HOpMbI yno6penna sddbexTuBHocTh WeHcTBHA TreTepoayKcuHa 
BospactaeT. IIpn pacuete Bbmnoca O6mlero a30Ta H (bocopa Ha | pacrenne pas3- 
(Hila CTaHOBHTCHA elle 3amMerTHee. 

_ Takum o06pa3o0m, o6pa6oTKa KOpHeBOM cHCTeMbI pacTeHHH BO BpeMA MHKH- 
OBKH PaCTBOPOM KaJIMHHOM COM reTepoaykCHHa 3aMe€THO yCUJIMBaeT pa3BH- 
pHE KOPHEBOH CHCTeMBI. OTO NPHBOANT K YBeMYeHHIO MOTIOUeHuA NHTATeWb- 
HIBIX BeuLeCTB. Y cusleHue NHTaHHA PaCTeHHH MOMOXKUTEIbHO BMACT Ha POCT 
\lal3eMHOH MaCCbl HM KOpHeli. 

Kpome Toro, Hall MCCeqOBaHUA NOKa3anu, UTO COpaboTKa KOpHeH rete- 
OayKCHHOM MIPUHBOLUT K YCHJIeHHIO POTOCHHTeSAa HW [bIXaHMA JIMCTbEB (TAG. 4). 


alOnmavutrecauace 


Buusnve c6pa6oTku KopHeBoli CHcCTeMbI reTepoayKCHHOM Ha (oTOCHHTe3 
[bIXaHe JIMCTbeEB TOMATOB 


28 VI 16 VII 
BapuauTpi 
a 6 a 6 

NPK 

TetepoaykcuH — — 6,3+0,1 | 13,2+0,0 

Boga 10,8+2,0} 7,9-40,2 3,7+1,5 | 10,0-+0,5 
0,5 NPK 

TerepoaykcuH 12,34+1,5 | 12,1+0,3 4,744,2 14,1+1,0 

Boga 9,2+0,4 6,3-40,3 3,2+0,1 6,3-+0,3 


IlpHmMeuauue. a— dotocuutes B Mr Copr Ha 100 cm? 3a 3 aca, 6 — 
AbixaHve B Mr COs, Ha 100 cm? 3a 4 ac. 


TakuM O6pa30M, ycusleHve pocTa pacTeHHa Mpu OOpa6oTKe KOPHeBOH cu- 
€MbI TeTePOayKCHHOM CBA3aHO, OYCBHAHO, He TOJIbKO C yYBeJIMYeHHeM NOFJO- 
(ICHHA MHTATeIbHbIX BELWECTB H3 MOUBbI, HO MH C yCHJIeHHeM CHHTe3a OpraHHye- 
hKHX BeLECTB B JIMCTbAX. BO3MOXHO, YTO YBeMHYCHHE MOFOWeHHA a30Ta H3 
KOUBbI IPHBOLHT K YCHJICHHIO He TOJIbKO CHHTe3a GeKOB, HO H eCTeCTBEHHBIX 


‘THMY JIATOPOB pocta (1). STO, OVeBHAHO, TaKKe YCHJIMBaeT POCTOBbIe MPOLecchl, 


ee 


| 
| 
| 
! 
| 
| 


BoponexcKHi rocyapCTBeHHbIii Tlocrynuuo 
yHHBepcHTer 7 XII 1958 


WHMTHMPOBAHHAA JIMTEPATYPA 


r 1A.M.Aanexcees, A.B.CTtapuesa, JAH, 71, Ne 5 (1950). 4 Boel Al Hane 
fee di M.W. Wetuuunua, Piorsente u poe Ne 8 (1956). ° H.JI. Boaxkos, 

H, 62, Ne 2 (1948). 4B. ®. Bep3uaos, Buonormueckve ocHOBLI NPHMCHeHHA CTH- 
ie Le Eee tes npepecupix pactenuli, 1953. © T.A.Jlauuaosa, JAH, 
2, Ne4 (1950). ©. ® Mauxos, B.C. Moxpaxauckas, JAH, 66, N 5 
1949). 7H. A. Maxcumos, Yen. cosp. 6uon., 22, B. 2/5 (1946). 610; BaP ack ae 
'uH, IIpumenenne pocrospix pemects B pacrenuenogctse, M., 1947. ° 10.B.Pakutu ny, 
Ven. cosp. 6uon., 36, B. 3 (6) (1953). LOR Dee Ne lny el K as, JAH, 61, Ne 6 (1948). 
+ H.T. Xonog unt, Bor. xypn., 32, Ne 6, 229 (1947). H. HW. Axymkuna, JAH, 
Ht, Ne 5, 1948. 
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Jloxaann Anagemun nayk CCCP 
1959. Tom 125, Ne 2 


PH3HOJOTHA PACTEHHKK 

| 

r. B. EPMHJIOB 

O BOJHOM PE)KMME TIPOPOCTKOB B NEPBbIE HM UX DKYSHH | 


(ITpedcmasaeno axademuxom A. JI. Kypcaxoeom 9 XII 1958) 


[lepnoy oT Ha¥asia NpopacTaHuxA (HaKJIeBBIBAaHHA) CeMeHH JO MOABJCHMY 
pocTKa Ha MOBepXHOCTH MOUBbI ABJIACTCA OMHAM U3 KPHTHYCCKHX B XKH3HH Pa 
ctenua (1). Mexyy TeM, 3TO OMMH H3 HaMMeHee H3YYCHHDIX BOMPOCOB PusHOO 
THM pacTeHuii,— OCHOBHOe BHHMaHHe yeAIOCb U3y4eHHIO CPUsHOOrHU Mpol 
pacTaHHA WM BJIMAHMA Ha 9TOT Mporlecc BHeLWIHHX ycoBHi (* ’). 

Jima uccteqOBaHHA OCOGeHHOCTeli BOHOrO pexKHMAa MPOPOCTKOB Obl UC. 
110/1b30BaH MPHHILAN MeTOLa, MpeqmoxenHoro DOusbTepom (WUT. m0 (?)). Cemex 
BbICeBaIH B MeCOK, B KOTOPbIi BHOCHM HeMHOro BOJbI. B sTHx ycOBAs! 
KaXKbIli U3 MPOPOCTKOB MOF HCMOIb30BaTb TOJIbKO OrpaHHYeHHOe KOJIHYeCTBS 
BOAb. Baarogapa aToMy HaOyxXaHHe CeMAH H POCT MpopocTKa OCTaHaBJIMBaJIAc 
Ha OmpeeseHHOH CTyMeHH, KOTOPad COOTBeTCTBYeT KOJIMYeCTBY BOI, MOM 
UL@HHOMY Ce€MeHeM HJIH MCIOJIb30BaHHOMY MPOpOcTKoM. 

CemeHa aposBoi nuteHuubt MockoBka, MeCTHOH APOBOH BHKH, Tropoxa cop 
Kanutaa 4 Kkykypy3b1 BHMP-42 BpiceBaM B CTakaHbl C MeCKOM Ha ruIyOHHy 
5 cm. B necok BHOCHJIH BOJOMpOBOAHYy!O BOZY u3 pacueta 5; 7; 9 u 1l % 
MOJIHOM BJarOeMKOCTH, 4TO cocTaBAeT 1,33; 1,86; 2,39 u 2,92 r Bogn Ha 100) 
aOcomoTHO cyxoro necka. JlonoHUTeIbHOM NOMHBKH He npoBoszumH. B ka 
JOM BapHaHTe Oblwio no 150 3epeH nuteHuIbI, 40—70 ropoxa, 50—75 Buku | 


BOAOH B MeCKe H B CeMeHaX HIM MpOpocTKax, MpOpOcTKH M3BJIeKaIH U3 WecKap 
PpaccOpTHPOBbIBaJIH Harpynnbl MO CTeneHH MpopacTaHHuA pasqemamu Ha 3 4a 
TH — CeMARONM (9HMOCMepM), POCTOK (KO/eONTHAb) H KopewioK. UacTu KaxyY 
TO H3 MPOPOCTKOB B3BeWIMBaJIM OTAebHO Ha TOP3HOHHBIX BeCaX B CbIPOM H Cy 
XOM BHJe. 

IIpopactanue ceMeHH (MOABeHHe KOpelliKa) HayHHaeTCA MoOce Toro, Ke 
CeMe4UKO JOCTHFHET ONpPeMeIeHHOH CTeMeHH HacbIMeHHA BORO (Tabu. 1). Ip 
9TOM OlpesemAmloulee 3HaYeHHe MMeCeT HE AaOCOJIOTHOE KOJIMYeCTBO MOFIOWLeHHC 
BOAbI, a CTeM€Hb HaCbILeHHA, KOTOPyIO MOXKHO BbIPasHTb COMep2%KaHveM BOI 
B MpOleHTax K aOcOuIOTHO cyxomy Becy cemeHH. IloaBieHHe KOpelIKOB y BHK 
HaudHHaeTCA MPM HacbIlleHHocTH cemAH ~110%, ropoxa 85%, KyKypys3bl 384 
MWeHHUbI 57%. 

IIpw HeqocraTKe BOI B MOUBe NepBLIMM OyyT MpopactaTb MeIKHe CeMeHif 
KOTOpPbI€ MIpH MOPIOWeHHH TaKOrO %Ke KOMYeCTBA BOJbI, YTO HM KPYNHBI 
ObICTpee MOCTHIHYT CTeNeHH HaCbIIeHHA, HEOOXOAMMOL AIA NpOpacraHua. 

Ilo Mepe pocta mpopocTKa KOMHYeCTBO BOJbI B OCTAIONIMXCA B MOUBe CeM| 
MOUAX HW SHLOCMepMe yBeJIMYMBaeTCA, H BO3PacTaeT HX HacbIlleHHOcTb. To w 
HaOlOJaeTCA M Mp NOBbILIeHHM BiaxKHOCTH MecKa. OueBuyHo, 9TH 4“acTu nip) 
PocTKa MMelOT 3Ha¥eHHe [Is CHaOKeHUA KOPelliKa M POCTKAa BOAO! B MepBE 
JMHM MX XKM3HH. | 

Toro KomMuecTBa BOAb, KOTOPOe MOPIOUleHO CeMeHeM KO BPeMeHH MpOKiI 
BbIBaHMA, HeAOCTATOUHO JIA pocta mpopocrka. Jlna 2Toro HeoOxo_MMO cual 
HOC YBeIMYeHHe KOMYECTBa B HEM BOI (Ta6T. 2). BHosb nocrynaiouaa Bosl 
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Ta6Omauna 1 


BaaxkHOCcTb SHAOCNepMa (ceMAOub) NpH pasnol cTrenenu TipopacTaHuA ceMaAH 


BuaxHocTb 9HOcCMepMa * 


BwaxkHOCTb 
iK mecka, % K 
YIbTYPAa |nonn. Baa- | Henpopocuue Hayao NosBs. ee 
TrOeMK. cemMena kopemkKa an. 20-25 95 
. 20—25 mm aa. > 25 MM 
By A 104,0 111,0 | 162,0 170,6 
41,9 40,4 44,6 40,0 
13 108,8 sa 172,9 188 ,2 
4h 9 49,4 52,0 
Bpox i 87,2, 84,4 112,6 IBY) Yi 
| 148,4 136,8 (4183—173) 146,5 (106—196) 177,3 (1452—216) 
13 ws sear pa 121,6 131,3 
167,3 (115—216) 157,4 (1416—210) 166,0 (123—199) 
} 31,8 38,0 57,3 bya 
<ykypysa 5—14 — 2 Eis Be Carte 2 | Bett 
74,7 (58—92) 92 (66—123) 114,9 (83—148) 115,8 (87—147) 
Twennuia 7 = ae — — 


* Han uepto — B mpouentax Ha aOcomoTHO cyxol Bec, Mo YepTol —B musurpam- 
max Ha 1 sepHo. ** B ckcOkax Besfe Janbl Kpalinve BeHUHHBI. 


HalpaBJIAeTCA TulaBHbIM OOPa3OM B POCTOK (KOJeONTHIb), H BCKOPe OombMasr 
MONA BOXbI MpopocTKa OKagsbIBaeTCA COCPeOTOYeHHOH B 9TOM yacTH (Tao. 3). 
[Ioqo6Hoe pacnpemereHve BOJbI yKa3bIBaeT Ha TO, YTO B NepHO Npopacranua 
lipexkye Bcero oGecneynBaeTcA pocT pocTka —C TeM, UTOOI OH Mor ObICcTpee 
PHCTYNUTb K CaMOCTOATeJIbHOMYy NHTaHHIO, PocT xe KOPHeH H UX BeTBIeHHe 
OMKET HEKOTOPOe BPeMA OTCTaBaTb, TaK KaK BOJOCHaOMeHHe POCTKa YaCTHYHO 
OecNeyHBaeTCH OCTABINHMUCAH B MOUBe CeMAOAMH WIM SHOCIepMOM. 

Ha pue. 1, 2 u 3 moka3aHa 3aBHCHMOCTb pocTa pocTKa HM KOpelllka OT 
KOJIHUECTBa HM COJepKaHHA BOJbI B HHX. 


Ta6muna 2 


KoauuecTBo BOJbI B OLHOM NipcpoctKke Tipu pasHoH cTeneHH MWpopacTaHHhA 


KosuuecTBO BOI * 
Byam HOCTb 
necka, % 
Kysibtypa kK nlowH. Hempopocuiue | HavasO NoABW. PONE 
BUlarOeMK. cemeHa KopeliKa | gat 20-28 ot ease = on oat 
41,9 17,1 401,2 
eee me 100 7 184 2 
; 44,9 fe 99,0 118,7 
: 100 220 263 
448,4 176,1 229,8 try 
nee it 100 119 154 
201,6 220,6 268,14 
| ie a 100 122 133 
| 76,8 1414,4 260,4 316,2 
Kykypysa sit 100 184 | 339 Tt 
17,6 18,0 38,8 56,3 
ood j “100 102 220 Gia, 
21,8 45,6 64,1 
: ay 100 | 208 293 


* Hay yepToH — B MMJIJIMTpaMMax, Noy yepToH — B lipoleHTax. 
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Hav6ompiuee KOMUeCTBO BOAbI Ha 1 MM JWIMHbI pocTKa (KOJIeONTHIA) IPH 
XOMUTCA B epBblt Mepvog ero BbiraruBaHua. Ilo Mepe Toro Kak MeT POCT H 
H3MeHACTCA COOTHOIeHMe pacTyile HM BbIPOCIeH yuacTeM pocTKa (KOJICONTHIA) 


Ta june al 


Pacnpefemenue BOJbI 10 OTACJIbHbIM YaCTAM IIpOpocTKa 


KomuuecTBo Bos * 
Bax HOCTb 
Kystypa pene npu ystHHe poctKa 20—25 MM pu AwiMHe pocTka > 25 MM 
BuIarOeMK. 
pocToK Kopellok pocToK KOpelloK 
Buka 44 20,5 12,0 44,7 10,5 
26,6 1590) 41,2 10,4 
13 30,3 19,6 53,6 ASA 
30,6 19,8 45,2 11,0 
Be bye) 
r 11 pees a = = 
a 14,0 52,7 
43 34,5 28 ,8 73,2 29,0 
15,6 13,0 ile cs 10,8 
Pasn. 61,0 84,5 114,41 86,3 
Koucypyse BuaKH. 3,4 33,4 36,1 27,3 
* Ham ueprolii—B MHJJIMrpamMax Ha 41 MpopocToK, mofx uYepTod —B mpo- 


WeHTax OT OOUlero KOJIMUCCTBa BOI BO BCeM MpOpocrkKke. 


KOJIMYeCTBO BOJbI Ha | MM HX JVJIMHbI YMeHbIUWaeTCA, XOTA OOMee KOJHYECT 
BOAbI B pocTKe (KoseonTHIe) BO3pactaeT (Tad. 4). Ha 1 MM JIHHbI KOpH 
IIPHXOMUTCA SHAUMTEIbHO MeHbIIe BObI, YeM Ha | MM AIMHbI POCTKa, YTO 3aBHCK 


J 
me 
: Me 2 
f 
50 2 4 A cyn. becy 20 / 
ie pocmka 
8 1200, y a 
S 100 i 2 iS 80 
& if & 3 = 3 
2 S 800} aS 4 
Ne & RY 
s S ed / 
S 
10 20 s ae 
Dae aks 20 40 60mm 2 40 8 80 mM 
Aauna pocnka— A4auna pocmka —— 


Puc. 1 Puc. 2 Puc. 3 | 


Puc. 1. Asmenenue cyxoro BeCa pOCTKOB H KOPeUIKOB B 3aBHCHMOCTH OT KOJHUCCTBA BOAI B HUXh 
J — pocTKu Buku, 2 — pocTKu ropoxa, 3 — pocTKH KykKypy3bl, 4 — KopelukKH KyKypy3bI 
Puc. 2. Usmenenue JIMHbI POCTKa B 3aBHCHMOCTH OT COep2KaHHA BONbI B HEM. J — ropox, 2 — 
BUKa, 3 — KyKypy3a | 

Puc. 3. Usmenenue JIM HbI POCTKOB H KOPCWIKOB B 3ABHCHMOCTH OT KOJIHUCCTBA BOZbI B HUX. J + 
pocTKH kyKypy3bl, 2 — pocTkKu ropoxa, 5 — pocTKH Buku, 4 — Kopellku ropoxa, 5 — Kop elk} 


BHKU 


OT pa3H4HH B UX aHaTOoMuyecKoM cTpoeHuH. Ilo Mepe yAmMHeHuA KOpHs 
HW OTHOCHTeJIbHOrO YMeCHbIMeCHHA PacTyleli uacTH B OOWeH AMHe KOpHA cpedt 
Hee KOJIM4eCTBO BOJbI Ha | MM JVJIMHbI yYMeHbllaeTca. OHako mpu JabHelt) 
WeM POCTe KOPHA YACMbHOe KOMMYECTBO BOAbI BHOBb BO3PacTaeT BCJeACTBUE 
HauMHalollerocad YTOMeHHA BepXHeH YaCTH KOPHA WM MOABMeCHHA HOBO 30HH 
pocTa B CBA3H C HavaJIOM OOPas0BaHUA OOKOBHIX KOPeUIKOB. ITO yKasbiBaeT Ha 
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JABHCHMOCTh Pa3BeTBJICHHOCTH KOPHeH OT KONMUeCTBa BOLI, JOCTYNHOH mpo- 
yOcTKy B 9TOT MepHog. 


] SaBHCHMOCTb MeXKLy BOHbIM PeXKHMOM IIPpOpocTKa HW OCOGeHHOCTAMH pocta 
/CO OTA eJIbHBIX YaCTeli MOKa3aHa BTAGI.5. 


(limHa pocTKa (komeonTHa) Haxo- Taonuna 4 
HTCH B TeECHOH 3aBHCHMOCTH OT KOIMUe- M3menenve coxepxKaHHa BOLI B OTJeNDHEIX 
}TBa BOB B HeM (KO2ppUILMeHT KOppe- YacTAX MpopocTKa MO Mepe ero pocta 


jalluu oT —-0,930 Zo +0,953). B menp- 


eM CTeMeHH OHA 3aBHCHT OT HaCbIIeH- — ynerypa| _ JacT | Anuua,| Konmaectzo 
/ p MpopoctKa MM BObI, Mr/MM 
JOCTH POCTKOB Boson. Y BUuKH UH ropo- 
Wa IMHa PocTK U 
hokas POCTKOB B H3BECTHOH CTEMeHH pix Pocrox 11-65 | 4,07+0,06 
ABMCHT OT HaCBILIeHHOCTH BONO! CeMs- Kopemox | 414-47 | 0,3340;02 
jOJlb. OTO ellie pas yKa3biBaeT Ha yua- = °P* et bas Pett een 
jTHe CeEMAOIb B CHAO*KEHHM MpopocTKa RODEO [pees aia Gi SoeO Up 
bono. I 31-65 | 0,5440704 
logo. Y kykKypy3bl Takoli 3aBHCUMOCTH 6690 | 0,66 +0,04 
91145 | 074940203 
e o6HapyXeHo. : Kyxypysa | Koaeon- 515 | 4,48+0.44 
J1MHa Kopellika B MeHbuleli creneHH, Be Cilia eatt 
fae ere 


feM J\JIMHa POCTKa, 3aBMCHT OT KOVJIN- 

seCTBa BOJbI B HEM H HE 3aBHCHT OT HacbIIIeHHOCTH BOON. 
| Komauuecrso cyxoro | BelecTBa, KOTOpoe MepeXOZHT u3 3alacoB CeMeHH B 
}OCTOK HM KOPelllOK B MepBbIii MepHoO Ux pocTa, He 3aBMCHT OT pasMepa CeMeHH. 


TaOmuna 5 


MLOSPPHUKEHTL! KOppeJIALHH Me2xKAy pa3MepaMH MpopocTKa H MoKasaTeJMMH UX BORHOFO 
pexkuma 


pasmMepa | TlokasaTemb BOXHOrO pexuMa 


Kos@puuvHenT KoppeiauHn 
pocTKa BuKa ropox KykKypys3a 
lmuHHa pocTKa | KousimuecTBoO BOAbI B pocTKe B Mr | +0,941 +0,953 +0,930 
(KoneonTHsia) | ComepskaHHe BOgbI B pocTKe B % Ha ero aOc. cyx. Bec| -+0,705 +0,844 +0,806 
B MM KouuyecTBO BOJbI B CeMAZONAX (SHAOCNMepMe) B Mr +0,195 +0,145 +0,236 
Conep#aHue BOAbI B CEMAROMAX (SHROcMepMe) B % +0,792 +0,569 +0 ,293 
f Cyxol Bec KomuuecTBO BOZbI B pOcTKe B Mr +0, 938 +0,909 +0, 926 
| pocTKa B mr | Cofepxkanne BOJbI B pocTKe B % +0, 392 +0,177 +0,568 
| Cyxolt Bec CeMAZONb (QHROcHepMa) B Mr —0,427 +0,062 —0,208 
)J.muua Kopem-| KommuecrBo BOmbI B KOpeluKe B Mr +0, 784 +0,650 = 
i) Ka B MM ConepxaHHe BOZbI B KOpelliKe B % Ha ero aOc. Cyx. BEC —0,318 +0,909 — 
KomuuecTBo BOJbI B CCEMARONAX B MI +0,447 +0,253 — 
ComepxkaHHe BOJbI B CeMAZONAX B% +0,717 +0,552 — 
Cyxon Bec KoymuecTBO BOXbI B KOpetikKe B Mr +0,944 +0,951 +0, 925 
\xopelixa B Mr| CofepxkaHHe BOJbI B KOpelllke B % —0,470 —0,005 +0,781 
! Cyxoti Bec C€MAONb (9HAOCNepMa) B MI —0,142 +0,095 —0,184 


“Ip npownx paBHbIX yCJIOBMAX OHO 3a4BHCHT OT KOJIMYECTBA MOFOULeHHOH BO- 
bt. MHTeHcHBHOCTb TrHposu3a 3alacOB Ce€MeHH HM CKOpPOCTh Nepe(Bu2KeHHA 
MpOAyKTOB ruApouusa B PpacTylve YaCTH IpopocTKa B 9TO BPeMaA oNnpesesAeT- 
a KOMM4eCTBOM BOJbI, NocrynHOH mpopoctky. Mexyy HacbIlI|eHHOCTbIO Bo- 
oi KOpelmKOB HM POCTKOB HW UX CYXHM BeCOM CBASH HeT (OpOX, BUKa) WM OHA 
gepemuKa (KyKyPy3a). 


Ypaulbckuli Hay4HO-HCCAeLOBaTebCK HH Tlocrynuio 
MHCTHTYT CeIbCKOPO XO3SAMCTBA 8 XII 1958 


IJMTHPOBAHHASA JIMTEPATYPA 


1T.B.Epmuaos, @uauon. pact., 5, 3, 245 (1958). 2. Jleman, E.Au x ewe, 
| Pusuosorusa Leones CeMaAH 3/laKOBbIX pacTeHuii, 1936 (mep. c Hem.). ° A. HW. Ho- 
fe aTOBCKHH, TImennna, 1950. 411. K. Hpanos, Aposaa mmennya, 1948. 
IM. A. Onaumouos, I[loppmmenwve MOCeBHbIX KayeCTB C€MAH KOPMOBDIX TDpaB, 1953. 
iB. Kpoxep, Jl. Buptou, PusvolornaA CeManH, WI, 1955. “M.A. OuaAUMoO- 
Hos, Brana. MOHMM, Org. 6uon., 60, 2, 79 (1955). 
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Jloxrnann Arkagemun nayx CCCP 
1959. Tom 125, N 2 


MOP®ONOFH ff 


E. H. UIEPLIEHEBA ‘| 


PA3BHTHE YEPBEOBPA3SHOTO OTPOCTKA HW EFO HHHEPBALLHU 
| 


(IIpedcmaeaeno axademuxom J]. A. Opbeau 15 X 1958) | 
! 

Mopdosnorua vepBeoOpasHoro OTpOCcTKa, BKIOUaH erO MHHEPBaLlHIO, oO Cux 
Op He MO*KeT CUWTATbCA PaspaOOTaHHOH: He NOMHOCTbIO OOCesOBaH rucTore+ 
He3 YepBeoOpasHOro OTPOCTKa, HM B YaCTHOCTH pa3BHTHe ero BereTaTHBHOH 
YYBCTBHTeJIbHOH MHHepBallHH; HeT €MHOrO MHe€HHA OO HCTOUHHKeE NMPOHCxoO; 
2KJCHHA HelpoOacTOB B KHWIeYHHKe HW YepBeoOpasHOM OTPOCTkKe. 

Maccon ('%) 4 Ban-Kamnenxayt (1°) cuuTaloT, 4YTO H B 9MOPHOHAaIbHOM, 
M B jledHHHTHBHOM uYepBeoOpa3HOM OTPOCTKe OOpa3s0BaHve HelpoOOsacTOR 
IIPOHCXOAUT 3a CueT 3HTEPOMepMasbHOrO SNMTeNMA ero KpHNT. Pemak xe (4y 
uC. WH. Marseepa (1°) nmomaratoT, ¥TO B KHUWIeCYHHKe HehpoOacTbl BeretTa- 
THBHbIX CHeTeHHH LuddepeHuupyloTcA 3a CueT TpaHcopMallHH JMOpHOHab 
HOH Me3eHXMMbI. B HacTosiilee BPeMA B HeHpOrucToOMOrHH TrocnogxCcTBYyIOULH 
apasetca B3riag Miomiepa u Vursapa (*”), A. T. Kuoppe (7) u ap., nomara; 
FOWWMX, UTO BereTATHBHbIe HeEMPOHbl KMINCUHHKa UMeIOT LWeHTpaJibHoe sooner 
jieHve. Oguako, Kak yTBepxxnaioT Maccon, Baxu-KamnenxayT nu MartBeesa, 
Hapay C WeHTPaJIbHbIM MPOWCXO*KMeHHeM HeHpoOacTOB HMeeT AKOObI MeCT 
WM TpaHccbopMallua UX H3 Me3€HXHMbI HM SHTORepMbI. HeoOxoaqumMa mpoBepkK 
sTOrO BONpoca, KOTOPas HW NpeANPHHATa B HallieM UcceqOBaHHH. IIpu sTOM Mi 
ean MOMbITKY OTBETHTb Ha CJleAylOulwe BOMpoOcnl. 

1. Pa3BuBaloTcaA JIM JONOJIHHTeIbHO SJIEMCHTbI HEPBHOH CHCTeMbI YepBeoG- 
pasHoro OTPOCTKa BO BPpeMA SMOPHOHAJIbHOM X%KH3HH, a Tak2xKe Nocme pore 
HHA 3a CUeT TpaHCPOpMallHH eFO SHTOEPMAIbHBIX WIM Me3OJepMaJIbHbIX KJIe- 
TOK. 2. KakoBbl OcO6eHHOCTH AudPepeHUMPOBKH BereTaTHBHbIX HEPBHbIX 9JIeMeH- 
TOB uepBeoOpasHOro OTpOCTKa H erO UYBCTBHTeIbHOH HHHepBaunH. 3. KaKos 
XapakTep B3aHMOCBA3H MexkKy AHdpepeHUHpYIOUlMMHCA HeEPBHbIMH 3/IeMeHTaMEE 
u OOo70"KaMH YepBeoOpasHoroO OTPOCTKa. 

VH3yyanucb yepBeoOpasHble OTPOCTKH SMOPHOHOB HM MJIOJOB YeOBeKa 07} 
15 no 290 MM TeMeHHO-KOMYMKOBOH JVJIMHbI, HOBOPOXKJeCHHbIX, a TaK2%KE B BO3-; 
pacte 4—7 mec. u oT 1 roga go 74 aer. 

Matepuan duKcupoBaica B 12% HeliTpanbHom dbopmamuHe u no IJamnn. 
B laJlbHeHLeM Cpe3bl HMMperHHpoOBaJIHCcb CepeOpoM Mo MeToxy BuwbwWoBCKOrO —' 
I’poc wu Kamnoca c nocweflyiouluM 300ueHHeM. Matepnas, cbuKkcupoBaHHblii’ 
no Ilamnu, 3aiMBasica B Mapaduv M OKpalliuBasica no SicBonHy, mo Manopu, 
XKCJIC3HbIM TeEMATOKCHJIMHOM nO TeiyenraliHy WM PeMaTOKCHJIHH-303HHOM. 

Y omMOpuona 15 MM AMHbI YepBeoOpasHbili OTpocToK He OOHapyxeux. Tosas- 
JIAe€TCH OH Ha cTaquv 20 MM B MecTe MepexOJja TOHKOM KHUIKH B TOJICTYIO, B BUTE 
OY€Hb TOHKOFO BbIPOCTa BeCbMa He3HaYHTeJIbHOrO pa3smepa. 

Y sMOpvoHos Ha craqun 20—30 MM JWIMHbI OCHOBHad TOMA CTeHKH YepBe- 
OOpa3sHOro OTPOCTKa COCTOHT 3 M€3CHXHMbI, BHYTPeCHHAA MOBepXHOCTb MOKpbiTa: 
SIMTeNMeM, Apa K/eTOK KOTOpOrO JIexaT B 3—4 psaya. Hameuaetca umpKyviap-: 
HbIM CJIOM Hapy2XHOH MbIWeuHON OOoOUKH. CHapyxH 4YepBeoOpasHbili OTpocToK: 
MOKPbIT KJIeTKaMH MesOTeIHA. HepBuble 3JIeMeHTbI elle He BbIABJAIOTCS. | 

Y mogos 60—65 MM AIMHEI B CTeHKe YepBeOOpasHoro oTpocTKa Hame-| 
yaeTCA CIM3HCTaA, MOACMM3HCTaA, HapyxKHaA MbIWIeCuHad H Cepo3sHaa OGO0UKH 
OcHoBa cCJH3HCTOH O6o004KM OOpa3syeT BBIPOCTLI, HanoMMHarollMe TOJICTHIE! 
BOPCHHKH, HallpaBJIeHHble B MpOCBeT, NOSTOMY BHYTPeHHAA MOBepXHOCTb uep-} 
BeOOpasHOro OTpocTKa Ha paspese HMeeT HEPOBHLI KOHTyp. Mexyy BbIPOCTaMH | 
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‘SaKJaNbIBaloTCA JIMOePKIOHOBbIe KPHNTH. ODnuTennii cuusuctTol O6oNOUKH  cTa- 


/HOBUTCA NpH3sMaTuyeckuM. IlosBasa1oTCA OOKaOBHIHbIC KIETKH. Tloqcnusuctas 


ore ele He OTrpaHuyeHa 
| MbILUCUHBIM Cl0eMm. HapyxxHaa MbI- 
jWeywad oOoouKa HesHauHTeJb- 
(HOH TOMUIMHbI, OOpasoBaHa Wup- 
| KYJIAPHbIM HW MpOMOJbHbIM COAMH. 
Mexk]ly MbBILWUe4HBIMH CIOAMH OOHa- 
'(Py2kHBaloTcH BNepBble HepBHBIe 
|9JIEMeHTHI B Bue HelipoOmacruyec- 
jxux rpyln, He HMMperHupyrloulHx- 
|}Ca cepeOpom. 

K cragun 70—90 MM JuHHBI 
(/cTeHKa uvepBeoOpasHoro oTpocTKa 
(Oonee quddepenuupoBaHa: yBeln- 


i 
Ny i 


JuMBaeTcA KOJIMYeCTBO KPHIT 4 
(OOKaJIOBUAHbIX KJICETOK B 93IHTe- 
uu. Tonue CTaHOBATCA COM MbI- 
#meunon oOo0ukH. B KleTKax 9mH- 
(TeIMA CIM3HCTOH OOOI0UKH, B 
CO6OCTBeEHHOM cJl0e HU B Hapy2KHOM 


| MBILUe4 HOM coe HaOwjo0arrTcs 


(rpymmax uacTb  HelpoOsacTos 


/HbIe, OUNOMAPHbIe, MyJIbTHNOMAp- 
)HbIe HelipOHbl H MOABJIAeTCA HeExK- 


KapHokuHeTuyecKkHe (buryppl. On- Puc. 1. YUenoseueckuit sapogpmu 75 MM TemeHHo- 
| HOBpemeHHO B HelipoOlacTuyecKHx KONYHKOBON AIMHbI. Mpynnpi Helipo6mactos Mexkyy 

HeEPBHBIMH BOJIOKHaMH. OuKcawua 12%-HbmM Heili- 
TpaJIbHbIM (bopMaHHOM. Mmnpernanua cepe6pom c 
(udepeHuupyetca B YHHMOMAP-  nocaegyiomum sonouennem. Pucopadbublii annapaT 


Ha ypoBue ctoma. Ox. 10, 06. 90x 


Had ceTh 3 TOHKHX HEPBHbIX BOJIOKOHeIL Cc KOoOsIOamMH pocta (puc. |). 


Ha crayuu 100—150 MM HHI B CIH3HCTOH O6OT0"UKe OHH COL MbuUleu- 


Puce. 2. IInoq uenopexa 200 mM TeMeHHO-kKOmUH- 

KOBOM JJIMHbI. []poqoumbHbIH paspe3s yepes CTeH- 

‘Ky ueppeoOpa3snoro orpocTka. uKkcaluad 

12%-nbm HefiTpadbHbIM (opMasMHOM. OxKpacka 
no Acpouny. Ox. 10, 06. 8X 


Ao 


HbIX KJICTOK OTJCJIAeT NOACIU3HCTY!O, B KOTOpPOH MOABJIAIOTCH BOJIH3H KPOBe- 


HOCHBIX COcyAOB Andppy3HO pacnoso- 
XKeHHbIe JIMMOMAHbIe 3/1eMeHTHI. B 
pa3HOH cTeneHH uddepeHyHpoBaH- 
Hbl€ MYJIbTHMOMSPHbIe HeHPOHb! co: 
CBOHMH OTPOCTKaMH OGPa3yIOT HepB- 
Hble CIMVI€TeEHHA, NpHoOperatoulHe xXa- 
paktep ceTw. B JambHeluiem Audde- 
PCHUHPOBKa 3JIEMCHTOB YepBeoOpa3- 
HOrO OTPOcTKa MpomouKaeTcA, H Yy 
mIOMOB Ha cTaquH 190—250 mm 
JJIMHbI MOBEPXHOCTb CJIH3HCTOH O60- 
JIOUKH BbIPABHUBAaeTCA 3a CueT COVIH- 
2KCHHA BOPCHHOMOOGHBIX BbIPOCTOB, 
a KPHNTbI CTaHOBATCA Jyulle BbIpa- 
2KCHBI. 

Ha 9THX cTaquax, TO MHeHHIO: 
TiKuta (1°), ueT HCuesHOBeHHe BOp- 
CHHOK IyTeM HX OTPbiBa. OHakO 
MbI HH Ha OQHOM W3 H3YYeCHHbIX Ha- 
MH cTaqui He Ha60,aIH nmoqOOHO- 
ro aBleHua. B can3ucToH o6o104Ke 
yepBeoOpa3Horo OTpocTKa BOOOLIe He 
MOABJIAIOTCA BOPCHHKH, KaK B TOH- 
KOM OTMee KHUIeYHHKa, a BOPCHHO- 
TOMOOHbIE ~BbIPOCThI, COJMKAACb B 


powecce pasBuTHA, POPMHPyIOT KPHNTHI (PHC. 2). Cpequ KJeTOK 9SMHTeIMA 
PHT KpOMe OoKaJIOBHAHbIX HaXOATCH KJICTKH, HMEIOLIMe OYTHIeEOOpa3sHylo 
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cbopmy, C y3KOH YJIMHeCHHOH BepxylIKOH, OOpallleHHOH B TIpocBeT KPHMT. 
IIporonma3Ma 9THX KJIeETOK cCOfepxKHT apreHTOpubHy!O 3epHucTocTb. Mac- 
cou’ (1%) cunTaeT, UTO STH KeTKM MorpyxXaloTca B Me3eHXUMy H 3aTeM Audpe- 
penuupyrorca B Heliponbi. JIum- 
(OWAHbIe JIEMCHTHI B HEKOTOPbIX 
MeCTaX CJIM3HCTOH O6O00UKH 06- 
pa3ylOT CKOMJICHHA, MOXOMAKHe Ha | 
epUHUTHBHbIe JMMOnAHbIe Pou- 
JUKYJbl. HapyxxHaa MbllleuHaa 
o6o70uKa BIOWHeE Auddepenuupo- 
BaHa. B cepo3sHoH o60/l0"Ke xo0- 
powlio BbipaxkKeH Mo{ceposHbi 
cjlOH WH MNOKPOBHbIN 3sNNTeTHH — 
MegoTeHH. Pa3BHuTHIO 3JIeEMeHTOB 
CTeHKM YepBeoOpa3Horo OTpocTKa 
CONYTCTBYeT YCJIO*KHEHHE ee HEPB- 
Horo almapata. Aysp6axoBcKoe 
ciuieTeHHe lpecTaBiseT rycty}1o 
neTuuctTyto cetb. Iletau cnuete- 
HHA YBEJIMYHBaIOTCA B PasMepe U 
MMeIOT KPyIvly!O HJIM MHOrOyrowib- 
Hy!0 (bopmy (pue. 3). Bi mecrax 
Puc. 3. eats YeJIOBeKa oe Sc eae mepekpecTa He€PBHBbIX BOJIOKOH Cce- 
re Eorepon Bee saanaGie ch HeHPOHbI Ha a3 HBIX Rh aks alae abe Ry ae: e | 
cTaquax paspuTua. Ox. 7, 06. 40X werad Apyr K Apyry, B PpasHoOH — 
cTeneHH  judcepeHiHpoBaHHple 
HepBHBIe 3JIEMeHTbI. CKOMJICHHe HEPBHbIX KJICTOK HaOslOaeTCA He TOJIbKO MexK- 
AY MbILIeYHBIMH CJIOAMH, B BHe Y3JIOB, HO HW B TOJIUe CAaMMX MBILII, a Tak>Ke 
B MlOACIM3HCTOH OOosoUKe, Te 3aKJlabiBaeTCA MelCHepoBcKoe crivieTeHHe. O6- 
HapyXHBaloTCA HeOObIUInHe rpyn- 
Tibl HeHpoGlacTOB HW B_ CepOsHOli 
o6onouke. MoxHo yMaTb, 4TO 
HelipoOacThl H3 y3J10B aya pOaxoB- 
CKOFO CIJIeTCHHA PacceJIAIOTCA B 
MOACIH3HCTYIO HM CepO3Hy!IO o60- 
JIOUKH. 

Y HOBOPOXKCHHbIX JeTel CIH- 
3uCcTaH O0OT0"UKa ACHO OTIpaHu- 
yeHa OT nogcmM3sucTow 4—5 paya- 
MM MbIINe4HbIX KeTOK. JluMous- 
HbI€ QJICMeHTbI B HeH OOpasyloT 
COJHTapHble PowMKysb. Heipo- 
HbI ayspOaxOBcKoro § ciWwieTeHua 
MHTeCHCHBHO MMIIPerHUpyloTcsA ce- 
peOpom, umerot 10O—15 orpoctkos, 
B Heliponmma3Me HM OTPOCTKax BUIJ- 
HbI TeCHO MpHeraioulMe pyr K 
Apyry HeipopuOpniApHpe cTpy- 
KTypbl. Boxpyr HeHpoHoB pac- 
MOaraloTcan KJICTKH-CaTeJIJIMTbI. Puc. 4. Jlonomenubiii MepTBOPpOXAeHHbI MOL. | 
B ranrauax mpeoOsaqaror maso- Uactb momepeuHoro cpesa uepes uepBeodpa3Hbiii 


oTpoctox. ®uKcauun 12 %-HeTpambHbIM (tbopMasu- 
Auchpep enitup oBaHHbIe OEE Hom. Oxpacka mo Sicpouny. Ox. 10, 06. 8x 
Na HeHpoOsmacros. 


K MOMeHTY POX eCHHA PICMeEHTHI UepBeOOpasHoro OTPOcTKa elle HaXOMATCA 
B CTaMM CTaHOBJeHHA, OKOHYATeELHO He O*POpMMJMCh MOePKIOHOBbIe KPHNTHI 
(puc. 4). JIuMouHble y3bl HE HMEIOT LCHTPOB Pa3MHOXKECHHA, HW KICTKH HepB- 
HOro aliliapaTa HaxOAATcA B cTaquu LuddepeHuupoBKH. | 

K 3 roy %*KH3HH JIMOePKIOHOBbIe KPUNTHI CTAHOBATCA PyOxKe. YBeMUMBaeT- 
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PCA KOMMYCCTBO KPYNHBIX JIMMPOHAHBIX MOVWIMKYJIOB, B KOTOPHIX NOABIAIOTCA 
}y2Ke WeHTPbI pasMHOxeHHA. AyspOaxoBcKoe crsieTeHne mpHoOperaeT BU MOLI- 
}HOH CTH, B PaHIVIMAX CIVIeTeHHA BCTPeyaloTca cpeyn AucbcbepeHitupOBaHHDIXx 
HEHPOHOB THraHTCKWe HeHPOHbI C MeHAPHTHYeCKMMM MWIaCTHHKaMU, a TakxKe 
pMav10 AupPepeHuMpoBaHHble KJETKH THMa Heipo6macros B coequHUTeIbHOli 
WTKaHH BCeX COB YepBeoOpasHoro OTPOCTKa OOHAPyXHBAIOTCA UYBCTBUTEMb- 
nbie HePBHbI€ OKOHYaAHHA PasMYHOH (POPMbI HW C/OX*KHOCTH CTPOeHHA. 

C BOspacTOM MpOHcXOANT NOcTeneHHOe ycOX*KHEHHe CTPOeHA CTeHKU yep- 
:BeoOpasHoro OTPOcTKa H OJHOBP€MeHHO yC/IOXKHEHHe CTPyKTypbI ero BereTa- 
THBHOH HePBHOM CHCTeMBI. 

| B crapyeckom Bospacre (64—74 roa), ormeyaa ATPO(HIO HEKOTOPHIX 9JuIe- 
/MCHTOB CTCHKH YepBeOOpasHoro OTPOcTKa, MbI He HaGvlOJaH pesKUx aTpou- 
P4eCKHX H3MeCHeHHH B HelipOHax, Kak 9TO OTMeTHIM H. I. Konocop (4), 3. H. Xo- 
Poc (*) wap. YBenmunsocb KomMYeCTBO AudpepeHuMpOBaHHbIX HEeLiPpOHOB, HO 
Bce 2Ke ellle coxpaHaetca JO 30% mano AuddbepeHuHpoBaHHbIX KJIeCTOK THMAa 
(HeipoOlacToB. OOnapyxxKuBaloTcA pellelTOPHbIe HepBHbIe OKOHYAHHA B coeju- 
|HUTCIbHOTKAaHHOM CJ10€ MOACIHSHCTOM OGONOUKH B BHAe COXKHLIX WHPOKOMEeT- 
JIMCTHIX CMJleTeHHH, MOROOHbIE OMMCaHHbIM B cepyue (°), B smHMKapze (*) 
'M B_ TOJICTOM KuuIKe (’). 

Bee w30x%*KeHHOe NOSBOMAeT MPHHTH K 3aKJIOUeCHHIO, YTO YepBeOOpasHbili 
JPOTPOCTOK He ABJIACTCA PYJHMCHTaPHbIM OpraHOM, a MpekcraBsaeT COOOM ca- 
/MOCTOATEJIbHbIN Pasqesl MMULeEBaPHTeIbHOFO TPaKkTa, BBIMOJIHAIOULMH 3alllHTHY!O 
-pyHkuMto. OH MOABsIAeTCA Ha CaMbIX PaHHUX CTaHAX Pa3BHTHA 3apOfpula 
|B TedeHHe BCeH KH3HH COXPaHAeT OMPeWeNeHHOe B OTICJIbHBIX JleTaJIAX MCHSIO- 
j, leecad CTPoeHuHe. 

| B TeyeHve BCcero 3MOPHOHaJIbHOrO HM NOCTIMOPHOHabHOrO MepHosa Ha- 
/Omtoqaetcx mocTemeHHoe ycJIOKHEHHe CTPOCHHA CTeHKH uYepBeOoOpasHoro 
| OTpOcTKa H OJHOBPeMeHHO YCJIOX%KHeEHHeE CTPyKTyPbl ero BereTaTHBHOM Hep- 
‘BHO cucTemMbl. Yxe Ha PaHHHX CTaMAX Mbl BCTPpeyaH Cpe KJIeETOK, 
) COCTaBIAIOUIUX CTeCHKY YepBeoOpasHOro OTPOCTKAa, 3JIeEMeHTbI Kpyrson cop- 
‘MBI C KPYTIJIbIMH CBeTJIbIMM ApaMH HW AJPbILIKOM, KOTOPble, HeECOMHeEHHO, 
| mpecTaBisioT coOoH HelipoOacTbl. Hecmorps Ha TO, ¥TO 3a MOceqHee BPeMA 
\| B suTepaType MOABIAeTCA BCe OONbUIe CBEeCHHH O BO3MOXHOCTH TeIeHHA Hel- 
|| poOacToB u HeipoOHOB B COCTaBe KaK BereTaTHBHOH, Tak HW WeHTPaJIbHOH HepB- 
| How cuctempt (°, °, °), Mbl HH pasy HH Ha OJHOHM cTaqHH He BUEN WeeHHA HepB- 
| HbIX 9JIEMCHTOB T1yTeEM MHTO3a HW aMUTO3a. TOUHO TaK 2Ke MbI HH pa3y He Bue 
‘| OTMOUKOBbIBAHHA apPreHTOHJIbHBIX KJIETOK H OOPa30BaHHA H3 HHX HeHPOHOB. 
' Mo! He HaO0J au TakxKe OOPas0BaHHA MX Ha MeCTE H3 9JIEMCHTOB COCEAUHUTEJIb- 
| HOH TKaHNM. Bce 9TO NO3BOAeT HAM CUUTATb, UTO 9JICEMCHTHI BereTATHBHOH HepB- 
‘| HOH CHCTeMbI 3aKJIabIBaIOTCA BMeCTe C LWeHTPaJIbHOH HM BbICeJIAIOTCA B OpraH 
/ua OUCHb PaHHUX CTaMWAX, YTO BbITeKaeT M3 MHOrHx padorT (™, 1”, 7). 


t Toctynuso 
| 11 X 1958 
| 
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Jloxazann Akagemuu nayk CCCP 
1959. Tom 125, Ni 2 / 


QKCITEPH MEHT AJIBHAS MOP@OJOFH A 


H. H. 3AMKO u B. B. BOMHO-ACEHELLKUA 


OCOBEHHOCTH PA3BUTHA HEMPOMAPAJIMNTHYECKOLO KEPATHTA 
NPH MEHEPBAWWMM YACTH POTOBHILbI 


(ITpedcmaseaeno axademuxom H. H. Anuuxoeoim 19 XI 1958) 


Ms3pecTHo, uTO IPH nepepeske TPOHHHUHOLO HepBa B vla3y BOSHMKAaWT CJIO*K- 
Hble€ MaTOJOPH4eCKHe H3MeCHEHHA, HOCALIMe BbIPaKeHHbIM AMCTpo*uyeckHH Xa-. 
paxtep. Ilo Bonpocy o nmaToreHe3se sTOrO 3a001eBaHHA, H3BeECTHOrO NOX Ha3Ba- 
HHeM HelponapanmuTuyeckoro KepatTuta (H. K.), cyulecTBylOT Be OCHOBHBIE 
TOUKN 3peHuA. OHH aBTOPbl C4UHTAIOT, YTO BCe eNO BO BHEWIHHX BPeHbIXs 
BO3IeHCTBHAX (BbICbIXaHHe, TPaBMa, HHPeKUHA), KOTOPbIM Tvia3 HeH30exKHO} 
nogpepraeTca Mpu lapasuue uyBcTBHTembHOrO HepBa (' %). Jipyrue, HauHHaA 
c Maxkaygu (4) u Camyaua (°), IpHep2KuBaloTcA TOPO B3rviAfla, YTO Nepepe3sk2 
TPpOHHHUHOrO HepBa noTOMy mpuBoszNT K H. K., uTo 3fecb HapyllaeTca TpoH- 
yecKoe JleHicTBHe HePpBHOH cucTembl. EcTb OCHOBaHHe JYMaTb, UTO B 3TOM OTHO- 
IN@HHH BaXKHy!0 POsb UPPalOT AHTHPOMHBI€ MMMYJIbCbI, KOTOPble pacnpoctpa 
HAIOTCA N10 TPOMHHUHOMY HepBy MO HalpaBJIeCHHIO K Tvla3y HW BbI3bIBaIOT 3eCk 
Hapylenua Tpoduku (°§). B nocneqHee BpeMA MOJyUeHb! HOBbIe JaHHbies 
O TOM, UTO MaTOreHHOe BO3eHCTBHe Ha TPOHMHHMYHHIM HepB NPHBOANT K Tpoduye- 
CKHM HapyllUeHHAM B poroBHlle HW B APyrHX TKaHAX Tvia3a, B TOM 4NCIe HB 
yCJIOBHAX, KOPa BHELHHe BO3eCHCTBHA Ha HeTO NO BO3MO%KHOCTH YCTPaHeHBbi. 

Hactosiee ucceqoBaHHe OblWIO NpeANPHHATO C TOM WebIO, YTOObI BbIAC 
HHTb, Kak OyfeT pa3BuBaTbca H. K., ecaH uacTb POroBHLb! NpeBapuTebHoy 
JeHepBHpoBaTb. MoxkHO OblWIO PacCUHTbIBATb, YTO MepepesaB BCe HePBbI, HLy 
UlHe B WeHTPaJIbHy!O 30HY POFroBHIibl (C NOMOLIbIO TpenaHa, ynoTpedssemora 
IIpH wepecaqke POroBullbl), Mbl CMOXK€M OTTPaHHUTb e€ OT MaTOMOPHYeCKHX) 
HePBHBIX HMINYJIbCOB (pedJIeKTOPHbIX H AHTHAPOMHbIX) HW TEM CaMbIM CO3JaT? 
3eCb HHbIE YyCOBMA JIA Ppa3sBuTHA AucTpoduyeckoro npouecca. 

KOHedHO, MBI HE MOFIH HCKJIOYMTh TOFO OOCTOATeEMbCTBa, ITO KPYyFOBOK! 
Paspe3 He TOJIbKO IIpepBeT HeEPBHbIe MYTH, HO HeH36exKHO MpHBeeT H K Hapy- 
IWeHHIO NHTAHHA COOTBETCTBYIOIeH yYaCTH POFOBHHbI BCJIeACTBHe 3aTPyHeHus 
WHPKYJIAWHH B HEH NUTaTebHO »%uAKOCTH. TlostTomy, npucTynasd K HameueH-. 
HbIM 9KCII€PHMCHTaM, Mbl BOBCe He MOIIH NpeABHAeTb UX PesybTaTHI. UTO 
KacaeTCH JIMTepaTYPHbIX JaHHbIX, TO OHH JOBOJIbHO oOnpelemeHHO roBopa 
O TOM, 4TO B Mpefemtax OvepyeHHOrO TpenaHOM KPy2XKkKa HeliponapamuTuyeckuit 
KepaTHT MpoTeKaeT 3HaUMTeIbHO Jierue, UeM BHE eFo (’). 

IIpennpnustbie HaMH MCCe,OBaHHA UMEIOT OMpeseveHHbI wHTepec elle 
B OMHOM OTHOMWECHHH: OHH NOJDKHbI NaTb MpekcTaBlenve O NPWKUB/ICHHM ayTO- 
TpaHClaHTaTa, TepecaxkeHHOrO Ha POFOBHIly C HaPylWIeHHOH HHHepBallveH. 

MeToyuKa. C wWembio AexepBallHH POroBHlbl NpOU3BOANAcb r1y60- 
Kad Haceuka WIM CKBO3HaA TpeNaHaluA WeHTPabHOW YacTH POFOBHILbI 10 MeTO+ 
iy, paspadotanHomy B. I]. @unatospm c corp. (°,?°). 

Bcero nog onbitom Opi 21 kponuK. TpoiHnunbili HepB Mepepesasca 10 MeTO-+ 

ny Maxkanau. Ora onepallua B OO/IbIIMHCTBe Cly4aeB BbINOHANaCb Nocne Ha- 
HeceHHA HaceukH (Yepe3 6—9 AHeH) HOO OMHOBPemeHHO c Helo. B KauecTBE 
KOHTPOJIbHBIX OblWIH MOCTaBJIeHbI 5 ONLITOB C Nepepeskou TpolHHuHOrO aa 
6e3 MpeBapHTeMbHOH eHepBallMH YaCTH POroBHILbl. 
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Tlocne nepepesku HepBa BeKu raza Cc COOTBETCTBYIOLMeH CTOPOHbI CLUIMBa- 
‘JIMCb ABYMA WBaMH, YTOOLI MpeAOTBPAaTHTb BBICHIXAHHe H Tpaspmy. O pesy.bra- 
‘TaX SKCMCPHMCHTOB MbI CyHJIM MO TeEM H3Me€HeHHAM, KOTOPHIe HacTyMa/M B 
| Plasy Ha CTOpOHE Mepepe3KH HepBa MO CpaBHeHHI0 CO BTOPbIM ria30M, Fe TaK- 


2Ke Oba MpOusBeyeHa HaceyKa Ha PoroBulle, HO TPoHHUADIli HepB OCTaBaJICA 
-MHTAaKTHBIM. ae 


igh 


Pe3yMbTaTH UCCHeROBAHH ht. Onepalua Ha porosulte o6ply- 
~) HO SaKkaHuMBalach MpOspauHbIM MPWKUBJeHHeM UCceyeHHOH ee uacTu. Boso- 
€KOBad MpoOa MOKasbIBala HaMMYMe X%UBOFO MUFaTebHOrO pedleKca c yua- 
CTKOB POroBHllbl, HaXOAAMMXCA 3a MpeemaMu paspesa, HM MOHOe OTCyTCTBHeE 
€MJIM Pe3kOe OCMaOMeHHe ero Cc y4acTKOB, OrPaHHYeHHbIX KPyFOBOli HaceyKOi. 


i 
i 
i) 


Puc. 1. Poropuya Kpomuka Ne 740 uepes 35 yuei mocae 
CKBO3HOH KpyroBOH Hace4ukKH u Yepe3 25 AHeH MocMe mMepe- 
pe3KH TpOHHHUHOrO HepBa. Clepa — eHepBHpOBaHHaA 4aCTb 
POrOBHUbl,; OHA HAXOQHTCH B COCTOAHHH p€3KO BbIpa?KeHHbIx 
J€CTp yKTHBHbIX H3MCHCHHH, SMMTeIHH OTCyTCTByeT, CTpoMa 
rycTO HHH AbTpupoBana. CupaBa — oKpyxalollad poroBHla; 
BC€ CJIOH COXpaHeHbl, HMeeTCA HaOyxaHHe CTPOMBI HM HeOOMb- 
Wad HHPHIbTpauuA ee MeuKoWHTaMH. 40X 


Tuctomoruyeckoe HccJleqOBaHHe POroBHIbl KOHTPOJIbHbIX Tvla3 MOKa3gavio, 
YTO KHapyXH OT HaCce4KH XOPOWIO OKPalIMBaeTCA rycTad CeTb HEPBHbIX BOJIO- 
KOH, KOTOPble Ha JIMHHM HaCe4KH MpepbIBalOTCA HM aIbule He MpOMomxKaloTca. 

Uro Kacaetca AucTpodpuyeckoro mpolecca, TO HaOOeHHe MOKa3za0, TO 
B J.CHEPBHPOBaHHOH 30HE POTOBHUbI MaTOJOrMyeCKHe ABJICHHA BbIPAXKeHbI Pes- 
* ye, vem Ha Mepudepun. Tak, y KkpomuKa Ne 2113 uepes3 3 WHA MNOce Nepepe3kH 
| TpouHu4HOrO HepBa NOABHaCb 9PO3HA (dtOopecteHHOBaA MmpoOba), HO TOKO 
 Bpesemax «KpyxXka». B JaibHeHWIeM BO3HHKJIH HM Oosee riy6oKHe AeCTpyKTHB- 
HbIe H3MCHECHHA, KOTOPHIe Tak2Ke Ob Ooee BbIPAXKeHbI B WeHTPabHOH wacTH 
poropulbl. CreqyeT oTMeTHTb, 4TO aABeHHA H. K. BO3HHKAaIOT He TOJIbKO B O6- 
gjlacTH HaceukH. OHM TObKO Ooslee BbIPaxKeHbI 3ecb. B 3TOM OTHOLICHHU NO0Ka- 
gaTeeH ONbIT Ha KpomuKe Ne 11. Ilocue nepepesKu HepBa BO3HUKJIa «HCTbIKaH- 
HOCTb» POrOBHIbI Kak B Mpefesax HaceuKH, Tak HW Ha Mepudepun; yepes 20 MuH. 
Oblla OTMeYeHa HHBEKILMA NePHKOPHEeaJIbHbIX COCYOB, a TaKxKe BbIpaxKeHHaA 
PHMepeMHA KOHBIOHKTHBHI MW PalyXKKH, Yepe3 CYTKH B KOHBIOHKTHBAaJIbHOM MElLII- 
| Ke NOABHJICA CJIM3HCTO-FHOHHbIM 9KccyAaT. Ha 6 AeHb NOABHJIOCb JerKOe MOMYT- 
| HeHHe POFOBHILbl, KOTOPOe 3aXBaTbIBaJIO Kak Mepudepuyeckue, Tak UM IWeHTPaJIb- 


yple ee yacTu. K sTOMy Ke BPeMeHH NOABHJaCb HeOO/IbIIad 9po3sHA HeMocper- 
CTBCHHO KHapyxu OT HaceuKH. B TeyeHHe MOcMeAyIOUMx Heli OOpasoBaiacb 
; OONbwWaAA 9PO3HA BLITAHYTOH COPMbI, KOTOPaH MPOXOAHMa HaHCKOCb Yepe3s BCIO 


PpOroBUlly HM 3aXBaTbIBasla KaK yYaCTOK, OYVePYeHHbIM HaceuKOH, TaK HM Oovee 
nep udepuyeckue ee uacTH. B JasbHeliliiem mpollecc, OAHaKO, COcpeQOTOUHJICA 
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TJIaBHbIM O6pa30M B WeHTpe poropulbl. K 20 AHIO 3fecb HaOsIOJauCb pe3sk 
BbIPaxKCHHbIe HEKPOOHOTHYeCKHe M3MeHeHHA (A3Ba). B pesysbTaTe kK KOHIL 
HaOuloqeHua (yepes 4 mec.) B poroBulle OblWIO KPynHoe, He OU€CHb HHTCHCHBHO 
6enbMo. Ilepucdepua poroBuybl Oblia NpospayHoH. 

XapakTepHbIM ABJIAeTCA Take OMbIT Ha KpomuKe Ne 740. Hocae mepepes- 
KH HepBa BOSHHKJIM ABJICHHA KOHBIOHKTMBHTa H TMMepeMHH PakyKKU, a H 
5 [€Hb pa3BUlacb 9PpO3HA, KOTOPaA 3aXBaTHJla e€HePBUPOBaHHbIM yuacTOK Hf 
oruacTH nepucbepuyeckuve oTyemb! poropnupl. Uepes 2 HewemH BCA POroBHll 
MOMYTHesIa, OCOGeHHO B WeHTpe. TucTomoruyeckoe UCceqOBaHHe MOKasaJO,, 


Puc. 2. Kpomuk Ne 92. Cpok Ha6mogenua 14 quer. Ilocae 

JIGBOCTOPOHHEH Nepepe3kH TPOMHMYHOrO HepBa NpoHsBeseHa 

riyOokaa HaceuKa poOroBHlbl c o6eHx cropoH. Ha meBom 

rila3y HCKPOTH¥eCKHe H3MCHEHHA, TIaBHbIM OO6pasoM B Tpese- 

J1aX WHPKyJIAPHOH HaceukH, Ha MpaBoM — Mpo3pauHoe IpH- 
2KHBJICHHE 


YyTO TepefHHe CHOH NPWKUBWeErO JHCKa POFOBHIbI PpeskKO HHCPUJIBTPHPOBaHb! 
MOJHMOPMHOATeEPHbIMH JICHKOWNTaMH; 3flecb HaOslOZaloTcA ABJICHHA HEKPO3a. 
B TO %e BpeMA OKPyxKalollad POrOBHa H3MeHeHa B Topa3sqoO MeHbIUeH cTene- 
Hu (pue. 1). 

UacTb HallIMX OMbITOB OblJia MpoBeseHa MPH OMHOBPeMeHHOH MepepesKke 
TPOHHUYHOrO HepBa HM HaHeceHHH HaceukKH. Bee JeBATb OMbITOB JaIW OMHAa- 
KOBbIM Pe3yJIbTaT B TOM CMBICJIe€, UTO B CBA3H C NepepeskOH HepBa pe3sKO yxyJ- 
Wasicd Mpowecc perenepallHu, JeCTPyKTHBHbI€ H3MeCHEHHA B OONAaCTH ayTOTPanc- 
WwlaHTaTa HauHHaJIHCb PaHbllie HW ObWIH BbIPaxKeHbI B OOJIbIUIeH CTeENeHH, 4YeM. 
Ha mepudepnu (puc. 2). | 

Sakawuenne. JleHepBalua uacTH POroBHIbl, MpOHsBeqeHHaA MyTem | 
HaHeceHHA r1yOOKOH WIM CKBO3HOH HaceuKH, He npensaTcTByeT pasBuTuto H. K. 
B 9TOH 30He. Haodopor, Bo Bcex culyyanx JUCTpoPpuyeckHe H3MeCHCHHA Ha eHep- | 
BHPOBaHHOM y4acTKe pa3BHBalOTCA ObicTpee WH B OombUeH cTenmeHH. TakyM) 
oOpa30M, lpemqmooxkenne, YTO ycTpaHeHHe pedeKTOPHbBIX H AHTHAPOMHBIX | 
MCTPOPHYeCKHX BJMAHHH MOXKeT MPeMOTBPATHTb WIM salepxKaTb PasBUTHE| 
HeipOmapaIHTHYeCKOrO KepaTHTa, He ONpaByanocb. M3 stToro, KOHeYHO, He 
cmeqyeT, YTO Pe*IeKTOPHbIM MeXaHH3M He HrpaeT 3hecb pomu. Hain onbitTbl 
JIMUIb CBHJETEJIbCTBYIOT O TOM, YTO HeHpoTpoduyeckul dakTOp He ABMAeTCA 
3J\eCb CQMHCTBeHHbIM. Ilarorene3 H. K. aBmaetca cOxKHbIM, B HEM Nepense- 
TalOoTCA TPH OCHOBHBIX (PakTOPa: HapylleHHe Tpo*uKH, HapylWieHve WHPKyuA- | 
IMM TKAHEBOH XKHKOCTH HM BHeIWUHHeE BPeHbIe BOSeHCTBUA, MalalollMe Ha 
He4YBCTBUTeJIbHY!O poroBuly. PaHbiie MbI yxKe NOKagamu, uTO H. K. mower. 
BOSHHKHYTb H MPH yCTpaHeHHH BHeLIHHX BpeAHocTel (1!), Tenepb MHI yOesu- 
JIMCb, YTO HHTepecylolilee Hac 3a00JleBaHHe MOMKET BOZSHHKHYTb UH TOrMa, KOrya| 
yCTpaHeHb! PedbieKTOPHble BJMAHHA. | 

B ycnoBusax Hallux OMbITOB Kak Obl GopioTcs ABa cakTOpa: C OHO cTOpo- 
HbI, AeHepBallMA YacTH POFOBHIbl OrpaxkfaeT ee OT NOTOKa ANCTpomuyeckHux | 
HePBHBbIX BJIMAHMH (B TOM UHC H AHTHAPOMHBIX), C ApyroH — nepepesKka TPoti-- 
HHYHOrO HepBa NPHBOLUT K CJIOKHLIM TPpodPuyecKHM PaccTPOHCTBaM BO BCeM 
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Pula3y, 4YTO HE MOKeT HE CKa3aTbCA H Ha MMTAHWM ayTOTPaHciaHtata, TeM 
Oovlee, YTO STOT y4aCTOK POTOBHUbI M 6e3 TOrO NOCTaBeH B MeHee GaronpusT- 
HbI€ YCJIOBHA NHTAHMA BCeACTBHe OOPpa3z0BaHHA WHPKysApHoro pyOla.. 

_ Us namux sKkcnepuMeHTos culeqyer ellie OH BbIBOL: Nepepeska TPolHHy- 
HOrO HepBa yxy/llllaeT 3a%KHBJIeHHe PaHbl, HaHeCeHHOM TpenaHOM, a TaKHM 
oOpasom yxylllaeTca H NpW2KMBMeHMe ayTOTPaHcmuaHTata. 


B Ojeccku MeQHUMHCKHH HHCTHTyT Tlocrynuno 


| : E s 3 ~ 7 XI 1958 
y KPaNHCKHH SKCIeEPHMeHTaJIBHbIN MHCTHTYT Tvla3HbIX OomesHeH u 1 I 
| 


TKaHeBOH Tepaluu uM. B. I]. Punatosa 
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9KCHEPHMEHTAIBHAS MOP@OJOLHS 


A. A. HEA®AX u H. H. POTT 


CMHXPOHW3ALHNA KJIETOUHbIX JEJIEHHAH y PAHHHX 
3APOJIbIMIEH BbIOHA MISGURNUS FOSSILIS NYTEM 
BO3JEMCTBYA NOHW)KEHHOH TEMIIEPATYPDI 


(ITpedcmaeneno axademuxom H. H. Ilmanveaysenom 5 XI 1958) 


CHHXPOHH3allHA JeNeHHA KJeTOK BHepBble Oblia NOWyYeHa Ha KyJIbTypa) 
unpysopuu Tetrahymena pyriformis (1) myTem mepHoqMueckux NOBDbILUeHHY 
TemnepaTypbl JO cyOsleTaJibHOTO yPOBHA C MOCJIeyIOWMM CHH2KeHHeEM ee J 
onTrumyMa. Ha MHOroKJIeTOUHBIX OPraHH3MaxX, HaCKOJIbKO HaM H3BeCTHO, HCKYG 
CTBEHHaA CHHXPOHW3alluA JeseHHi MomyueHa He GObla. 

Hacrosujan pa6ora npopeyeHa Ha 3apoypmlax BbioHa (Misgurnus fossilis§ 
Ha JByX CTaqHAX PasBUTMA: cpefHeli OnacTye (8 uac. pasBuTuA mpH 21° (3 
WM paHHeli ractpyste (12—13 ac. (7)). Y BbioHa CHHXPOHHOCTb JlemeHu WpobnE 
HMA OacTOMepoB, OGHapyKHBaeMad MO NMepHOAWMYeCKUM H3MeCHeEHHAM PalUuc 
YYBCTBHTCJIbHOCTH HM MO WHTOJIOPHYeCKHM JaHHbIM, COXPpaHAeTCA JO paHHe: 
OsacTybl (6B—7 uac. pas 
BHTHA), MOce uero MCU 


of 


B HacTosulMx s3Kcrep 
MeHTaX UKPHHKH, pa 
i hea I hea pe ey SPE BENE as 3 BMBAaBIIMeca IPH KOMHa? 
ae = HOH Temnepatype (18°Y 
NOMelWlaJIHCb B XOOLMIH 

HHK (3°) Ha 2uaca, nocay 
yero ObICTPO BO3BpPalllay. 
JIMCb B BORYy c Temnepe 


Puc.%1. Hsmeneune ‘muroruyeckoro Kos punuenta (/) w Bei- Typo 18°. YxKas3anna) 
2KMBaeMOCTU Le: oOulyuenua (2) y sapoqbmued Ha cTalMd = =yeTOMMKa OCHOBaHa Hi 
OlacTyJbI;_ 3 — MHTOTHYeCKHE : | 

VIIBI; MYeCCKHA KOSPPHUMEHT B KOHTpoue JlaHHBIXx Dbpyccu (*), na 


: KagzaBllero, 4TO y Ani 

MOpcKoro exka Qi, WIA ' PasIMUHEIX (has MHTO3a PasIMUHO, BCeqcTBue uerp 
mpeObiBaHwe B YCOBHAX CyOHOPMasbHO TeMMepaTypbI MOXKeT MpHBecTH | 
COIMKeHHIO (bas. 
Ana wuronormueckux ucceqOBaHu 3aposLIUUM PUKCHpOBaNCb, HaunHa 

‘C MOMCHTA TIOBBIIMCHHA TeMMepaTyPbI Yepes Kaxkyble 5 MHH. B TeyeHHe | act 
B XHMAKOCTH KapHya, a 3aT€M MPHFOTOBAINCb WaBJIeHble, OKPaleCHHble alleTa 
KaPMHHOM IipemapaTbl. Tak Kak NpuM TemMmepatype 3° pasBuTHe uyeT KpaliHih 
MeAJICHHO, H 3apOJbiIlIM B TeyeHHe 2 4ac. MPpakTMYeCKH OCTaIOTCA Ha TOL wi 


CTaqHH, KOHTPOJb (UKCHPOBaJICH OHH pa3, B MOMECHT MOMEeLICHHA OMBITHO! 
NapTHH B XOJOLHIbHUK. | 

Murornueckuit KOSPPUMHEHT ONpesemAJICA MyTeM NONcueTa AenAWHXxca Kule 
TOK Ha PasHbIxX (a3zax B 4 MKPHHKaX; B CPeHeM NOscuMTHIBaOCh no 200 Kee 
TOK B Kako UKPHHKe. Pacnpeyenenue thas MHTO3A BbIPaxKasOcb B IIpOWeHTa: 
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ds gaeT BCJIeCTBHe pesxom 
60 YBeJIHYCHHA NpOOUK REE 
50 TeJIbHOCTH HHTeppasbl |f 
al OOJIBIIMHCTBa KJIeTOK (* | 
4 

s 

aS) 

x 

3 


SS 
as 
a 


Boiubaemocm U Mumomuveckul 


(eu BiG ee Ul ef Nee 
G WD ie BO BS 30 SH OF Wl Ga baa? 
Epems nocne nobouuenus memnepamype: ——>- 


K oOllemy 4MCy KIeTOK. OueHKa pa36poca npoBoyusmacn n0 (bopmyviam: 
Lan, 

v 
= / Seen (rae a — BeM4MHa OTKJIOHEHUA MHTOTHYeCKOroO KoodpulHenta 


Ai LAHHOH MKPHHKH OT cpefHero, ni — YHMCNO KeTOK, NOACUHTAHHLIX B WaHHOi 
UKPHHKe,  — cpef\Hee YHCIO KseTOK, MOACUMTaHHEIX B MKPHHKe) nu Janee 
§ 

nm = Vir (rue N — o6ujee uncno0 HKpHHOR). 

| Ha craquu cpequeli Onactysbi pacnpeseienue :ba3 MHTO3a B KOHTPose yKa- 
jSbIBaeT Ha aCHHXPOHHOCTh JeneHuh: uHTepdas 83,4-+-2,3%; npoas 5,2-+ 1,2: 
jMetacas 6,6--1,3%; anacdaz 2,8 -++0,4%; Tenodas 2,0-+-0,4%. Tlocne neiictBua 
{xoofqa JeseHHA KJeCTOK B 3HauH- 


\TebHOH CTeMeHH CHHXPOHM3HpyirT- % K obs. 
yuchy Kemok 


i 


(TOTHYUeCKHH KOSPPHUHeEHT HH3OK HO 
He OTJIH4aeTCH JOCTOBEPpHO OT KOH- 


16,6-+ 2,3%). Beneq 3a 9THM HauH- 
HaeTCA MObEM MHTOTHYECKOLO KO3()- 
}OuWHeHTa, HW OH ocTHraeT MaKcH- 
(yma yepes 10O—15 muH., noce uero 
}CHOBa CHMKaeTCA H BHOBb HauMHaeT 


me, 4eM B KOHTpoue. CueqyeT oTMe- 
ITHTb, TO MpOMexyTOK BPeMeHH 
eKy JBYMA OMNHCaHHbIMH MaKCH- 
MyMaMH MHTOTHYeCCKOH aKTHBHOCTH 
'(25—30 MHH.) M@Hbille HOPMaJIbHOl 
TMPOMOMKUTebHOCTH eseHHA Lpoo- 
(@CHHA pH MaHHOH TemMmepatype 
(40—45 muun.). Iloqo6Hoe xe aBue- 
jHHe OTMeYeHO H JI CHHXPOHHO Je- 
WIAIUXcA KyabTyp Tetrahymena 
ipyriformis (?). 

_  AwHasiH3 W3MeHeHHA OTHOCHTEJIb- 
‘HOM “wacTOTHI (bas MHTO3a BO BPeMeHH 
(puc. 2) MoKasbiBaeT, TO JIA Kark- 
(OH (basbl HMeIOTCA Te Ke [Ba MHKa, 
MIPHUYeM MOCeMOBaTeIbHOCTh UX M0- 
ABJICHHA COOTBETCTBYeT MOCEROBA- pyc. 2. Wsmenenne yacTors pasmMuHbIx das 
TeJIBHOCTH (pas MuTO3ga. Tak, BPCMA wmauro3a nocae mopbilUeHua TemilepaTypbl. @ — 
RSE nepBoro mHKa JIA HHTep- Lee ee ees peace iss 
pasts 0, Ana mpopasbl 5 MUH., puto dees (pasbl B KOHTpose) 

ms Merada3b 10 MuH., JIA aHaca3bl 

15 MHH., QJId Temodasbl 25 MHH. 

 TIpeqcraBasasiocb HHTePeCHbIM BbIACHHTb, MPOHCXOQUT JIM Ha HCKYCCTBeHHO 
CHHXPOHH3HPOBaHHbIX 3aPO/[bIlliaX 3aKOHOMepHOe H3MeHeHHe PpalHOUyBCTBH- 
T@JIbHOCTH, CBA3AHHOe C MATOTHYCCKHM WHKJIOM, KOTOPOe ObIJIO OTMeUeHO, B Ya- 
CTHOCTH, JIA PaHHUX cTaqui pasBuTua BbloHa (4). Sapox,uuM OOMyYaNUcb 
HauHHad C MOMCHTa MOBbIICHHA TeMMepaTypbl Yepes KaxAble 5 MMH. O30l 
2000 r (185 xs, 15 ma, 6e3 cunpTpa, 670 1/muH.). O panqnouyBCTBATeIbHOCTH 
CyMJIH M0 MpOWeHTY BbOKMBIIHX 3apOsbIIlelH K MOMCHTY BBIyMJICHHs. 


Gpems nocne nobeuuenus memnepamypb! ——— 
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Kak BHO u3 puc. 1, y 3apoOmbiltel C CHHXPOHH3HPOBaHHbIM JeseHHE 
KJIeTOK PalMOUYBCTBUTeEIbHOCTh NePHOMYCCKH MeCHAECTCA. Hanmenbuta a uyE 
CTBHUTEIbHOCTh OOHAPYXKUBACTCA B MePHOLbI MAKCHMAaJIbBHOH MHUTOTHYCCKOH AaKTHE 
HOCTH, HavOosbilad — B MepHOX MHTepKHHEsa. ITO MPOTHBOPeYWT MaHHbl. 
Bensesot u Iloxposckor (°), WoKa3aBLIHM, UTO B NepHOR CHHXPOHHBIX esIeHH 
WpoO.leHuaA y PaHHUX 3apOfbeh BbIOHa MaKCHMAaJIbHaA yYBCTBHTebHOCT 
UMeeT MECTO B TeOcase. BosMOxKHbI Ba OObACHCHHA aHHOrO MPOTHBOpeyns 
W60 TIPOMCXOAHT H3MeHeEHHe OTHOCHTebHOH UYBCTBUTEIbHOCTH thas MUTO 
B XOJe PasBHTHA, MOO PasJIHYHA BbISBaHbI NPeABaPHTCbHbIM OXJaxK enue? 


3apofpilueH B JaHHbIX OMbiTax. 
Ta6muna 1 


Vi3MeHeHHe YaCTOTh! pasJMUHBIX (as MHTO3a TNocJe NOBbIMeHHA TeMMepaTypbt 
y 3apofpileH Ha CTaqMM paHHei racTpyJJIbl 


ne oO Mutepdaspt podaspi Meraca3pl Aunadaspl Tenodaspi 

IeHHs TeM- 

epee they B IIpOueHTax K OOWIEMY YHCJY KJIeETOK 
0 92,9+0,6 0,5+0,3 | 3,940,45 1,0+0,25] 0,5-+40,2 
5 95,9--0,7 | 0,25--0,2 | 3,1440,7 | 0,2540,2 | 0,5-40,2 
10 96; 2220,8° | 4, 2520,6 “| 1, 5550, 4 0,6+0,35| 0,4-40,4 
15 94,9+-0,5 | 0,94-0,3 | 4,2e20,2 dicta 2 oledi TebeOees 


CHHXPOHH3HPOBaTb JeseHve KeTOK y 3apObleH Ha CTaqMH panel Z 
CTpyJIbl B Hallux oOMblTax He yfamocb (Tabu. 1). MuToruyeckuh Kosddulue 
y OXJIaKJeHHbIX HKPHHOK OKa3aJICA TOBbILICHHbIM 3a C¥YeT YBeJIMYeHHA UHC! 
metada3. Uepes 10 MHH. nocwe NOBbILIeHHA TeMMepaTyPbl MpOleHT meta 
CHWKaeTCA JO HOPMbl, H HeCKOJIbKO NOBbIMWAeTCA MPOWeHT aHa- Hu TeTodpag 
KomuyecTBo mpocas Bce BPeMA OCTaeTCH Ha OJHOM ypoBHe. Takum OOpa3o! 
Ha CTaquu paHHel TacTpyJbl OXJIaxKJeCHHEe BbIZbIBAeT 3a/,eP2KKY MHTO3a Ha M 
Tadbase, OTMeueHHble ABJICHHA HaGJlOasucb Tak%Ke MPH aHaJIOrMyHbIX YCcuJC 
BHAX Ha JIMYHHKaX TpUuTOHA (°). 

Ha OcCHOBaHHM H3J1I0X%KCHHOFO MOXKHO CjlelaTb BBIBO, YTO aCHHXPOHU3allH 
JeNeHHi JPOOMeEHUA, ABJIAIOULMXCA NePBLIM NPH3HaKOM HayaBllelica Auddepe 
IHalHH KJIeTOK 3apoOfblllla, B MepBOe BPeMA MOXeT ObITh HCKYCCTBeEHHO Oja 
JleHa, T. €. BO3BpallleHa K Ooslee PaHHeMy COCTOAHHIO C CHHXPOHHbIMH JleWé 
HusaMH. Ilo-BuquMoMy, Ha cCTaqHM racTpyJAWHH 9Ta OOPaTHMOCTb yTpPayuB 
ercH. OfHakO moculeqHee NpeANOOwKeHHe Hy%KLaeTCA B NONOJHUTEIbHOH mpc 
Bepke C Pa3JIHYHbIMH MOAMPUKAaLUAMHU OTIBbITA. , 

Bo3MOx%KHO, YTO M€XaHH3M BO3HHKHOBeCHHA aCHHXPOHHOCTH He CBA3aH Henle 
CPpeACTBEHHO C JexATeIbHOCTHIO sep. B nomb3sy sTOH TOUKH 3PeHHA CBHJeTeL 
CTBYIOT OMBITHI C OOJIyYeHHeM 3apOsbilueH ceBplorH Ha cTaquHn 3 (no Jletnad | 
Tuns6ypr (*)) qo30H 10 000 r, BbisbIBalollell muKHOs spa. J[po6menue mp) 
3TOM He lipekPalllaeTca, NPHYEM CHHXPOHHOCTh AeseHul y OOJyYeHHbIX 3apo 
(bie CMeHAeCTCH aCHHXPOHHOCTbIO Nocuie 11-i cTaquNv, Tak Ke Kak H y Heo 
JyueHHbIx (7). TakuM cO6pa30M, pafMallHOHHad HHaKTHBallMA sep HHUKaK H 
CKa3bIBaeTCA Ha BOSHHKHOBCHHH aCHHXPOHHOCTH JieJIeHHA. 


VWuctutyT mopdouorun 2uBoTupix um. A. H. Cesepnosa Ilocrynuto 
AxkajlemHuw Hayk CCCP 16 X 1958 


Mucrutyt Onodusuku Akagzemuu Hayk CCCP 


UMTHPOBAHHAH JIMTEPATYPA 


'O.Scherbaum, E. Zeuthen, Exp. Cell. Res., 6, 221 (1954). 2 A.A.Hef# 
)ax,. H. He Port, JIAH, 319, 261 (1958) 3B. Ep hrussi, Protoplasma, 1, 10 
(1926). 4A.A.Hefigax, JAH, 109, 943 (1956). °B.H.Beasesa, I. JI. Me 
KposBpeKasa, JTAH, 125, Ne 3 (1959). ®H.N. Barber, H. J. Gallan, Proc. Roy 
Soc., Ser. B. 181, 258 (1943). 7 T. A. Meraagd, A.C. Puu36 ypr, Sapoypnuesc 
Pa3BHTHe OCeTPOBbIX PbIO B CBASH C BONpocaMH ux pasBezeHus, M3n. AH CCCP, 1956. 
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Aoknxayo Akaxzemun nayr CCCP 
1959. Tom 125, Ne 2 


IKCITEPHMEHT AJIBHA MOP®OJIOFH A 
O. H. PYMAHLLEBA 


PA3BMTHE M3MEJIBYEHHOHM MbILIEYHOM TKAHW B MIEPECAXKAX 
| now KOKY 


(ITpedcmaeaexo axademuxom A. H. Baxyaesoim 3 XI 1958) 


Hecmotp Ha TO, 4TO BONpOCy BOCCTaHOBJICHHA MbIIMeuHOrO OpraHa U3 
“M3MeJbYCHHOM MbIMWEYHOH TKAHM NOcBAIeH pax ucceqoBanHli (3-8), stor (pakt 
MW JO CHX NOP BbI3SbIBAeT HEKOTOPHIe CMOPHI. 


)}HOro OpraHa. CxoyHoe Nomoxenne 3aulnulaet JIuTBep (7), 10 TaHHbIM KOTOPOrO 
| MBILCUHbIH OPraH MOMKET BOCCTAHAaBJIMBAaTbCH TOJIbKO 3a CUCT OCTABIIHXCA KOH- 
| 0B yasIAeMOH MBIUIMLbI; B Cy4Yae MOMHOFO ee yaJIeCHHA MbIMeUHbI OpraH He 


ie 


|cacbiBaer (3 


/MbILUCYHOH TKaHH B BOCCTAHOBJICHHH yflaJIeHHOrO MbIlMeYHOrO OpraHa H Ppac- 
|CMOTPeTb JONOIHUTEIbHO MOYYeHHbIe aHHBIe. 

| B npexHux HalMx paOotax (°) moHOe yaJleHHe MbILIILbI B OJHAX CLyYaAx 
(COMpoBoxasocb mepecaKOM H3Me/IbUCHHOM MbIWIeYHOH TKaHH, a B Apyrux 
}9TOro He mponsBoyuocb. I1pu sTOM ObiIO ycTaHOBMeHO, UTO YePes ONpeeeH- 
}HbIM CPOK NPOWCXOMJIO BOCCTAHOBJIeHHe MbIIMeYHOrO OpraHa, HO TOJIbKO y XKu- 
/BOTHbIX, KOTOPbIM Ha ME€CTO MOJIHOCTbIO yJaJICHHOM MbBILUIMbI NepecaxkuBaslacb 
/H3MCJIbUCHHaA MbIWeyHad TKaHb. B npoTHBHOM %e cuyyae Ha MecTe yaJleHy 
HOM MbIIUMbI OObIUHO HHYEFO He PasBUBaJIOCb, a HHOFa yAaBalOcb OOHAPy2KUTb 
‘TOHKHH CYXOMKUJIbHbIL TAX, JIMWeCHHbI KaKMX-JIMOO MbILIeYHbIX 3JIeEMeCHTOB. 


'TKaHH B BOCCTaHOBJICHHH yTPaveHHOFO MbIIeyHOrO OpraHa Kasaslocb CyllecT- 
\BCHHBIM MPOBePHTb CMOCOOHOCTb H3MeJIbYCHHOM MbIMIeUHOH TKAaHH OOPasOBbl-, 
\OblWula HAMM TpoMsBeseHa Ha MOVJIOAbIX OeJIbIX KPbICaX. 

VsmMenbueHHad MbIWIeYHaA TKaHb MepecaxKHBallacb TOMY Ke XKHBOTHOMY He 
Ha MECTO yJlaJICHHOM MbIILMbI, KaK B NpexKHUX PadoTax, a HOM KORY B OOMACTh 
oKuBOTa. B JaHHOM Cilyyae HCKJIOYaaCbh BO3MOKHOCTh PaSBUTHA HOBbIX MBI- 
IWCUHBIX 3JIEMCHTOB KaK M3 BO3MOXKHbIX OCTATKOB y/laJIeCHHOM MbIUUbI, TAK H 
us TPaBMHPOBaHHBIX COCeAHHX MBI, MOCKONbKy NepecaxkeHHad MbIlleuHad 
‘TKaHb MOMellalacb B KapMaH U3 MOLKOKHOM COCAMHUTEJIbHOH TKAHH. DUKCa-. 
IHS ONepHPOBaHHBIX XKHBOTHBIX Oba MPOMsBeLeHa Yepes 5, 10 u 60 aHen. 
Tucroormueckan o6pa6oTKa MaTepHasia NpOH3BO/Macb C MpHMeHeHHeM MeTO- 
JMKU, OMMcaHHOl B NpexkHUX COCONICHUAX (°). 

Uepes 5 aHeli nocie onepalluH MPH BCKPbITHH KOM y TPeX AKMBOTHBIX B 
o6acTH KUBOTA, Kya Obwia NpousBeeHa MepecaKa U3MeJbYCHHOM MbILMeYHOH 
TKaHH, ObIvIO HalieHO MHKalcyMpOBaHHoe OOpasoBaHue BeMYHHOK C Topo- 
WMHY, KOTOPOe CBOOOAHO OTAeNANOCh OT OKPyAKarOUlAx TKaHeH. 

13* 


! 


AS 
w 
Crt 


asa YTOUHEHHA BONpoca O NPAMOM y4acTHu H3M@JIbUeH HOH MbILUeuHOW 


'BaTb HOBbI€ MbBIIWeUHbIe JJIEMCHTbI B YCJIOBHAX Nepeca KH. Taka ape R SEES 


Kauka uw Jlockounn (1) cunTaioT, 4TO H3MeJIbUCHHaA MbILeUHaA TKAHb He. 
| MPHHUMaeT KaKOro-HOO yuacTHA B BOCCTaHOBJICHHM YTPaveHHOM “aCTH MbIWeU- | 


Bce sTo 3acTaBJIxeT BHOBb BepHYTbCA K BOMpOcy O POH U38Me/bUeHHO! | 


Tucromornyeckoe HCceOBaHHe MOKa3a0, YTO 9TO oOpa30BaHHe fMOKPbITO) 
CNOCM COCXHHUTEIbDHOH TKAHH, NOX KOTOPbIM HaXOJATCA MbIIMMedHbIe (pp arMeHTHI I 
pa3HOM BeJIHUMHbI HM Ha PasHbIxX CTaMHAX Paciaya. Syecb, TaK Ke KaK H TIPHi 
mepecaqkax Ha MeCTO yJ\aJICHHbIX MbILII, MO*KHO 6blIO OTMETHTb, UTO ()parMeH- 
Tbl, JleKalllve B IeHTPasIbHOH 30He, elle COXPpaHHJIM CTPyKTYPY MbIIMe4uHOrO 
BOJIOKHa, TOra KaK MHOrHe PaciOJIO*KeHHbIe Ha nepHpepHu mepecaq ku yIp ay 
THJIH TaKOBYIO. / 


a 6 


Puc. 1. TpancnaantaT H3MenbyeHHOM MBIWIeUHOli TKAHM OX Komy yuepe3 5 AHel Mocne mepe 
camku. M — muo6OmacThl. @ — OKpacKa remaToKcHMHOM Mo Pero, 06. 40, ox. 7X; 6 — OKpacka} 
: a3aHom no Tetimeuraliny, 06. 90, ox. 7X 


-CocTOAHHe MbIWIeYHbIX (pparMeHTOB OYeHb HaNOMHHaeT KaPTHHbI, HaGJiio-- 
WaBUIHeCA 'B COOTBETCTBYIOWNWH CpOK MocJle MepecaqKH H3MeJIbYCHHOH MBILLIeU-. 
HOM TKAaHH Ha MeCTO yJlaJIeHHbIX MBI. Mey MbIMeuHbIMH (pparMeHTaMH B: 
OrpOMHOM KOJIH¥eCTBe BCTPeuaIOTCA IPHTPOWUTHI, NOABepriiveca mporeccam: 
jlereHepallun, U seikouwuTb. B nepudepHinou uacTH mepecaqKH UMeeTcA GoOIb- 
10€ KOMYeCCTBO MHOGJAaCTOB, CapKONJa3sMaTH4YeCKHX MOUeK, a TAaKKe MOKHG 
BHJIETb YXKE OTICJIbHbIe MbIMeUHbIe TPyOoukn (puc. | u 2). Tlocmequue B 6oub- 
IUHHCTBe CyYaeB PaciOJaraloTCA MO OKPy2KHOCTH NepecaxKeHHOH MbIiiedHOn 
Maccbl. | 

Yepes 10 quel mocie onepalun (3 2*KMBOTHEIX) MOXKHO OblO OTMETHTb, UTO 
pasMep TPaHClaHTaTOB CHJIbHO yMeCHbINIMJICA 10 CPaBHeHHIO C TaKOBBIM B IIpe- 
AbILyUWMH CpOK, HO OT OKPy2KaloulMxX TKaHeH TPaHClaHTaT MO-mpexHemy OTJe- 
JIANICA CBOGOTHO. | | | 
~ Tcromoruyeckoe W3yyeHHe yCTaHOBHJIO, 4TO COeAHHHTeIbHaAt TKaHb He 
TOJIbKO IIOKPbIBaCT CPaBHUTebHO TOJICTEIM CJIOCM TpaHciaHTaT CHapyXKU, HO 
MMeeTCH HM BHyTpH Hero. [loxBunMcb Makpocaru, MMelOUlMe KPyMHy10 u TeMHYIO 
3ePHUCTOCTb B MPOTONMa3Me. OPHTPOWHTOB HET, HO MHOFO JWelKOWUTOB. CumbHO 
Ppa3BHTa CeTb KPOBeHOCHbIX cocyfoB. B WweHTpanbHOH 30He TpPaHcnmaHtata 
HaOs0AaoTca MbIWeUHbIe (pParMeHTbI, NOABepriuveca pacnagy. Muo6smacror 
B HCCJIeyYeMbIM CPOK Pa3BHTHA CTaJlO 3HaYMTebHO MeHbIe MO cpaBHeHUIO 
C NIpeAbILYULAM CPOKOM, KOJIMYECTBO 2Ke MBILIeCYHbIX TpyOoueK, HaOOoporT, cHuIb- 
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‘HO Bospocuo, Mpimequpie Tpy6ouku B 6obUIMHCTBE ciyuaeB pacnoylaralorTca 

mo nepwdepun tTpancivanrata. Mvodu6punabt MHOrHX. MBIeUHBIX Tpy6ouek 

| MMCIOT y2Ke TlomepeuHy!o UcuepyeHHOcTh. Apa MBIMeUHEIX TpyOouek KPyNHBIe, 
€ XOPOWIO BHAMMBIMM ApbiuKamH (puc. 3). 

| 2 Uepes 2 Mec. locale onepanHu (4 *KHBOTHBIX) Ha MecTe MepecayKH He ObWIO 

OOHaP y2KCHO HUKaKHX IP H3HaKOB MepecaxKeH Oli H3ME/ILYCHHOM MBILNeUHOL TKAHH, 


Puc. 2. TpancnnantaT H3Me7bUCHHON MbIWeUHOH Puce. 3. TpaucnwanTaT u3MebueHHOn 
TKaHH NO KOKy yepes 5 WHeH Mocye nepecay- MbIIUCUHOH TKaHH MO KOKy yepes 
Kn. T — mbilueunble Tpy6ouku, k — kpoBeHoc- 10 qHelH mocne nepecagku. T — mbI- 
HbIe = cocyAbl Oxpacka [TeMaTOKCHJIHHOM 110 meunble TpyOouku, k — kpoBeHocHble 

Pero, 06. 90, ox. 7X cocyabl. OKxpacka reMaTOKCHJIMHOM 


no Pero. O6. 90, ox. 7X 


Takum O6pa30M, OMbITbI C ayTOTPaHCiaHTallvell H3MeJIbUCHHOM MbILUeUHOH 
TKaHH NOX KOXKY KPbIC MOKAaSbIBaIOT, UTO MbIIMeUHaA TKAaHb, NOBEEHHAaA JO Co- 
CTOAHHA CHJIbHOrO pa3pylWieHHa, CNOCcOOHa B YCJIOBHAX Nepecayku ee TOMY xe 
XKHBOTHOMY J\aTb HavaJiO OOPa30BaHHIO HOBBbIX MbIIICYHbIX 3JIeMeHTOB. I ucTO- 
JlorHuecKOe HCCIeMOBaHve MepecafoK NOX KORY yCTaHOBHJIO NOABJeHHe MUO- 
O6acTOB HW Pa3BHTHe MbIIeuHbIX TpyOouek. Muorue 43 NocweqHHX HMeJIH ACHO 
BbIPaxKeHHY!O ToMmepeyHylO HCUePYeHHOCTh MHOMHOPHI, KOTOPaA ykKa3biBasa 
Ha JOBOJIbHO BbICOKYy}0 CTeNMeHb HX LudpepeHLMpOBKH. 

TlomyueHHble JaHHble CJyXKaT JOMOHHTCIbHbIM NOATBEPKeHHeM cimpaBej- 
JIMBOCTH BbIBOJa, UTO H3M@JIbYCHHaA MbILeYHaA TKaHb, NepecaxkeHHasd Ha Me- 
| CTO MOJIHOCTbIO HIM YaCTHYHO yJaJICHHbIX MbILUM, He paccacblBaeTca, HO, Npe- 
 Tepmepan pA riyOoKux U3MecHeHHH, AaeT HauasiO PasBHTHIO MbILeUHOrO Opra- 
Ha. PaccacbipaHve TpaHcnwaHTaTa MO KOxKek B Oosee NO3qHHeE CpoKH (2 Mec.) 
| HaflO CUHTATb ABJICHHEM BIOJIHE 3AKOHOMEPHHIM, MOCKOJIbKY 3f,ecb OTCYTCTBYIOT 
- TakHe HEOOXOAMMBle WIA NOCMeLYIOUlerO PasBHTHA MbILIeCYHBIX 3JIEMeCHTOB YyCJIO- 

BHA, Kak HaTaxKeHue, HepBHad cRa3b Hu cyHKuNA (* 14). Hano ormeruTb, uTO 


437 


B Tex uccjeqoBaHHAx (%, 4, %), re MpH OnepalHu HeOOMbUIMe YaCTH MBILIIbI 
OCTaBaJIMCb Ha MeCcTe, OHH, KOHeYHO, MPHHHMaJIH yuacTHe B BOCCTaHOBJIeCHHU 
MbIINeYHOrO OpraHa HapsAy c MepecarKeHHOH H3MeJIbYCHHOM MBILIeEYHOH TKAaHbIO. 


VMuctaty? mopdonornu KuBoTHEix uM. A. H. Cepepmosa Tloctynuvio 
Axkajemuu Hayk CCCP 30 X 1958 
WUMTHPOBAHHAA JIMTEPATYPA 
1E.Klika, M.Doskoci 1, Ceskoslov. Morfol., 4, Nel, 10(1956). *#T.M.JIar- 


pep, H.H. Tamueub, Tes. fox. VI Bcecoto3n. cbe3qa aHaTOMoB, rHcTONOoroB HU 9MOpHo- 
foros, 1958, ctp. 334. %A.H. CTtTygutcKui, TAH, 84, Ne 2, 389 (1952); Tp. Uncr. 
mMoptbom. 2uBoTH. um. A. H. Cesepyosa AH CCCP, s. 2, 225 (1954).4 P. TI. Kenespekaa, 
JIAH, 96, Ne 1,217 (1954). ®°O.H.Pymsauuesa, JAH, 96, Ne 4, 869 (1954). Apx. 
aHaT., THucTon. uw asMOpuon., 338, Ne 3, 26 (1956). ° 3. Il. Uruatsesa, JAH, 100, 
Novo, 1Ohe(1955). 4 eAG Hi. Cry 7H? ck 1 Pil) Kee Hess iciKcal a Ons PiventetoHe 
uepa, Ceskosloy. Morfol., 4, Ne 4, crp. 331 (1956). ®E. E. Manospuuko, C. H. 
BopouuuxunH, CO6opH. apTropedepatos u Tes. HayyH. paOor, Mxescx. Toc. Mey. WHCT., 
1956, ctps218.. ° P. Locatelli, Pathologica, 25 (1933). %° T/B. Bugux, Toe 
Jlenuurp. can-rurven. meg. uuct., 16, 299 (1953). 4 E. A. Koputuni, Broa. OKCII. | 
Guo. w Meq., 35, B. 5, 42 (1953). ™A.H.CTygutckul, A. P.CTpuranosa,| 
| BoccTaHoBuTeibHble mpoweccbl B CKeeTHOH Myckyvatype, M3q. AH CCCP, 1954. % 3. M1. 
|“AWAruatsesa, I[po6nema dhyHKunounaibHo mMopdomoruu ABuMraTembHOrO anmapata, 1956, 

ctp. 167. 4 P, Il. hKeneseckas, WUs3s. AH CCCP, cep. 6uon., Ne 6, ctp. 90—99) 


' (1955). 


Aoknanp Akangemun nayr CCCP 
1959. Tow 125, Ne 2 


P®HSHOJIOTHA 


Cc. Yj. AMPOM 


| OBbEKTHBHOE YCTAHOBJIEHHE THMOJIOTHYECK UX 
OCOBEHHOCTEM BbICIUEHM HEPBHOM JIEATEJIBHOCTH Y 4EJIOBEKA 


(ITpedcmaeaeno akademuxom JI. A. Op6eau 6 XI 1958) 


YcTaHoOBJeHHe THNOJOrHyeCKHX OCOOeHHOCTel BHICIIeH HepBHOH JeATebHO- 
STH TIpeACTaBAeT WHTepec He TOJbKO JIA Cu3HOMOTHH, HO M WIA Apy- 
“HX CM@XKHBIX Hayk. Ja ocyllecTBMeHHA 9TOH Leu HaMU Obl paspa6oTaH 
)mocoO pasHocTopoHHelt OObeEKTHBHOM OLWeHKH OCHOBHBIX MapaMeTPOB HepBHbIX 
\PYHKUHH TO MeTO,Y, KOTOpbI MbI Ha3BaJIW «YCJIOBHBIM YPOBHeM» (TOUHBI HH 
plpejevieHHbIi). 
| 1a BpilomHeHuaA ykasaHHoro cmoco6a HaMM Obl CKOHCTpyHpoOBaH 9JIeK- 
PPOHHbIM almapaT, COCTOAMIMH H3 aKyCTHYeCKOrO TeHepaTopa, MpO/lOJ2KHTeJIb- 
HOCTb CHrHaJIOB KOTOPOrO MOXKeT BapbupoBaTb HayHHaA OT 0,05 ceK. Hi Bblllle, 
)JIEKTPOHHOrO pedieKcoMeTpa co WKaJIOH, pasqeseHHow Ha 100 paBubix yacteli, 
1 JBYX 9JIeKTPOHHBIX CeKyHJOMepos. AmmapaT ycTpoeH TaK, YTO OMHOBPeMeHHO 
; TIOABJIGHHEM AKYCTHYeCKOFO CHrHadla NepBbIH 3JIeEKTPOHHbIH CeKYHJOMep Ha- 
THHaeT OTCYeT BpeMeHH, HO KaK TOJIbKO HCIbITYeMbIM HadHHaeT MPOH3BOUTb 
WaBsleHHe Ha pe3HHOBbIH OaJJIOH, MepBbI SeKTPOHHbIM CeKyHOMep lIpekpa- 
MaeT paOoTy MH HauMHaeT CpaOaTHIBaTb BTOPOM JJIeKTPOHHbIM CeKyHOMep JO 
‘eX TOP, N0Ka HCMbITYeMbIM He IpeKpaTHT J[aBJIeHHe Ha OaJIOH. OTH OCObeHHO- 
“TH 3JIEKTPOHHOrO allapaTa JalOT BOSMOXKHOCTb 9KCHePHMeHTATOPy TOUHO PUK- 
-HPOBaTb CHJIY JaBJICHHA KHCTH, BbIPaKaeMylO B JeJleHHAX LWiKaybl pedplek- 
OMeTpa, JIATeHTHBIM NepvHo MexAy akyCTHYeCKHM CHIHaJIOM HM HayaJIOM J\aBJle- 
HA Ha pe3HHOBY!O rpylly, a TaKKe BpeMA PeaKIHH C TOUHOCTHIO JO ThICHYHbIX 
joneli CeKYHJIbI. 

CyMlHOCTb MeTOJa YCJIOBHOrO YpOBHA 3aKJOUaeTCA B TOM, UTO UCIIbITYeMOMy 
peqjaraerca HaXMMAaTb Ha Pe3HHOBbI OasMOH NOX KOHTPOJeM COOCTBeHHOrO 
ia: JO MATHAeCATOFO JeJeHHA WiKaJIbI PpedJIeKCOMeTpa JJIeKTPOHHOPO alima- 


i 


{ 
{| 


JaTa, Mocse uYero HCIbITYeMbIH JOJ2KeH NOBTOPHTh TOT Ke MpveM, ye He BUA 
UKaJIbI. 

| Tlepeq Havanom ucculeqoBaHusa UCIIbITyeMbI MoJyYaeT MHCTPYKUHIO, 3akJ110- 
[1a1ollly!oca B TOM, YTO NOCNe NOABJIEHUA AKYCTHYeCKOPO CHTHawa (B OMbITAX [VIN- 
\eNbHOCTb CHrHasla paBHAsacb 0,07 ceK.) OH OJDKeH HaKUMATb Ha PeSHHOBBI 
Jammou, CBOOoqHO OOxBaTHIBAaA ero MpaBolk KHCTbIO JO TeX MOp MOKa He 3aro- 
buTCaA Jamno4ka Ha MATHeCATOM J[eJIeHHH WiKaJIbl pecbsieKcOMeTpa — Hall yc- 
IOBHbIM ypOBeHb. 

| B xkaxxqoM onbiTe HcHbITyeMbIli BEITOMHA MepBble JecaATb 1poO BusyaJIbHO 
la BTopble JecaTb — BCJely10, pH WKaJle, 3aKpbITOH AMadparMol. Sate, pa- 
Horad BCJelylo, HCHBbITYeMBI JouKeH Obl MpeKpalllaTb JaBeHve Ha pesH- 
MOBI OaJIOH Ha YCJOBHOM YpOBHe Ha OCHOBaHHU HaBblka, lIpHo6 perenHHoro 
lapu MepBbIx JecATH BusyasbubIx mpobax. Ilocue kawyon MpoObl, MpousBeseHHoH 
lnpH 3akpHITol Auadparme, MocieqHAA OTKPbIBaNaCcb, HM MCIbITYeMbIM yOex aca 
iB CTeMeHH CBOero OTKJIOHEHHA OT YCJIOBHOrO YPOBHA B TY HJIM HHY!O CTOPOHy. 
‘Kak noKazaiu HaOmofeHHuaA, Mp mpobax BCJenyto HCIbITyeMble JIMO0 OTKJIOHA- 
|MMcb OT YCOBHOFO YpOBHA, M60 TOUHO MoNaaiH B Hero, YTO COMPOBORAasOCcb 


jy OBeTBOpeHHeM HIM OropyeHHeM. 
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Ta6Oauua 1. 


Ontit Ne 1 or 30 VII 1958 r. Ucnerryemaa — Tamapa K. (onsitc auapparmoi nocse qecary 
BU3YaJIbHBIX Mpod) 


aust fa Tas ao Bpema B ceKyHax 
as | ¢ Siac a tee PE A Se a 
NONE as: : : 8 5 5 3 3 ae JaTCHTHDIM| JaTeCHTHbIK| BPeMA pe- | BpeMA pe- 
“| pepaexco- | Zoo 2 Sg | Faz | Fs nepvog Hal nepHog Hal akWuH Ha | aKHu Ha 
Hee ip! oe EX | oS & | 95% | nonoxu- | mputopmo-| nonoxu- | npuTopMa 
MeTpa * ROHS ao | SER | o¥= | tenbnyw | xXeHHyl0 | Tenbnylo | %*KeHHYIO 
Sees | 68 |ak&| a8] nposy npooy npo6y rmpooy 
4 40 10 40 1,04 sheet) 
2 50 
3 61 14k 641 0,81 2d 
4 53 3 53 0,84 0,90 
5) 54 4 54 0,94 0,85 
6 54 4 54 0,70 0,94 
"i 56 6 56 0,89 0,97 
8 63 13 63 0,88 0,79 
9 | 9 44 0,90 0,65 
40 53 3 Ne Jieapil), 20 0,66 
gins SONU aye 5,73 1,94 6,32 2,02 | 
+25 | 


* TloguepKHYyTHI YHCNIa Mpo6 HHXKe yCJOBHOrO YpOBHA, NOMyxXHpPHbIe — Wu@pbl Mpod Bbi 
we YCJIOBHOrO ypoBHA. 


B tra6oa. | NIPHBe eH pe3ymbTaTbI ombiTa 30 XII 1958 r. c Tamapoh K. 
20 neT, coTpyquuuelt JlenuurpagcKoro nouTamra. 

M3 Ta6n. | BuqHO, YTO pH HpoOax Bcseny!o CyYMMa MOJOXKHTeIbHBIX (HHMI 
T. @. MPeBbIalOllHX YCJIOBHbIM ypOBeHb, 3a CeMb poO Obiia paBHa 44 Jen 
HHAM pedpJleKcoMeTpa, a OTpHUaTeJbHBIX — 19 yeneHuam. Takum oOpasom, 
BeCb OMbIT BCJIeNy!O MpeBaJIHpoBaJIO 25 MOJIOMKHTebHbIX JeleHHH peduie 
comeTpa. O6ulee KOJIHYeCTBO NOJOKUTEbHBIX [eeHHii 3a CeMb N1po6 G6bislo pa 
Ho 394, JlateHTHOe BpeMA Ha 93TH CeMb TIpoO paBHsAocb 5,73 cek., a MaTeH 
HbIM. NepHOJ Ha OHO JesleHHe petbsleKcoMeTpa M3 3THX Npo6 paBHssica 0,0145 ce 
IIpu AByx npo6ax Benenyio ucTbITyeMasd HaOpaua 81 JemeHHe, T. e. OHA He BOX 
Ausa JO YCOBHOTO ypOBHA, OOHApy2KUBaA PpeakUHIO, HasBaHHylO HaMH TIPE 
TOpMoxKeHHOK. JlaTeHTHbIH MepHoq Ha 3TH Be NPHTOPMOXKeHHble posi Ot 
paBeH 1,91 cek., a Ha OHO HPHTOpMorxKeHHoe JeseHve 0,0236 cek. 

Bpems peaKUHH Ha MOJIOXKHTeIbHbIe CeMb Ipod Onw10 paBHo 6,32 a 
a Ha OHO NOJOKUTeMbHOe JeseHve 9THX T1poO 0,016 cex. Bpema peakunu 4H: 
Be IPHTOPMO*KeHHble NpoOb! cocTaBssAO, 2,02 ceK, a Ha OHO TIPHTOPMOXeHHO! 
NejleHve 43 3THX Mpob 0,0249 cex. | 

Oguoxpatubiii OMbIT XapakTepu3yeT (byHKWMOHAIbHOe COCTOAHWe WeHTpasib 
HOH HepBHOH cucTembl. Ja Toro uTOObI BbIABHTb THMOJOrNyecKHe ocoGeHHOcTA 
C KaKJ[bIM HCNbITYeMbIM B TeYeHHe JeCATH JHeH CTaBHJIOCb 10 OJHOMY OBIT} 
H BbIBOAHJIHCh CpeqHve apldpMeTHYeCKHe BeMYHHbI BPeMeHH JlaTeHTHOFO MepHo- 
ja W BpeMeHH PeaKI[HH Ha OJHO JeseHHe pecbieKcoMeTpa — WIA AADaN EPH Cn 
MOJBH2XKHOCTH OCHOBHBIX H€PBHbIX IpOleccos. 

J\1A BHIABIICHHA MOKa3aTeA CHJIbI HEPBHbIX MpoleccoB CYMMHPOBaJIMCb naw. 
HbI€ MOJIOMKATEIbHBIX WH OTAeIbHO OTPHUATeMbHbIX JeNeHH pedieKcomerTpé 
3a eCATb AHEM; PasHOCTb STHX BeNMYHH PaCCMaTPHBaeTCA HAMM Kak NoKa3a 
Te/lb NIpeBasHPOBaHUA Mpollecca BosOyxeHHA Hal TOPMOMKEeHHEM WIN HAOCOPOT 
HJIM Ha YPaBHOBeLIeHHOCTb STHX MpOwWeccoB, eCH O6€ BeHYHHbI OKAa3bIBAJHC! 
PaBHbIMH, 

Hamu OblIH MpoBefeHb! ucceqoBaHUA Ha 36 corpyquuKax JlenuurpaycKorc 
MOYTaMTa, paOoTalolluX Ha 93JeKTPO-MeXaHHYeCKHX CUeTHO-BbIUHCAUTebHbD 
MalluHHax (CM. TaOs. 2). 
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AVON T eal? 


OnbiTbr ¢ zMadparmoli ua 36 HCMbITYeMBIX 


re ee ey noseten Remevporion yas unions 


Bpema B cekyHmax 


ee St 
Hemnyense | pomye-| ta" ( Aeaennax | aerenruntl sareurait| penn Be ea pe 
ukaNb! pebaekcometpa| nonoxu- | nputopmo-| nonomn- | 2844" Ha 
ae TembHoe | —KeHHOe | TembHoe | MDETOPMO- 
AeNenve AewvenHe AeneHue nenenue 
Banewruna I. 1936 1426") 44262 | 0,00902 | 0 0,01431 | 0 
\Anna Ll. 1926 +2519 } 42507 0,01558 | 0,05208 | 0,04504 | 0,01203 
Huna B. 1930 2250 } +2190 0,01836 | 0,03422 | 0,03187 | 0,030202 
‘Mapua Jl. 1935 “aed 1} 44580 0,01341 | 0,02092 | 0,01833 | 0,0169 
Vga Jl. 1934 E1127 tog 0,085 0,03075 | 0,0274 0,04218 
Enena B. 1938 BE ew fer 0,01276 | 0,020604 | 0,02476 | 0,02574 
Huneap X. 1939 ig i +766 0,0174 0,02464 | 0,01394 | 0,01664 
‘Tamapa K. 1938 + 998 \ 4-955 0,01713 | 0,02497 | 0,00718 | 0,08625 
Huua Jl. 1936 + 78} +731 | 0,01205 | 0,01804 | 0,02288 | 0,02732 
jKoapgua A 1922 ae ee +662 0,02206 | 0,03723 0,05713 | 0,08723 
JOmra K. , 1934 + it} +612 | 0,02280 | 0,0160% | 0,05305 | 0,04273 
{Jmyun T. 1987» |», 1-80). +592 0,00245 | 0,03247 | 0,02221 | 0,02932 
[hogmuna K. 1934 + 864} +580 0,00725 | 0,01036 | 0,00464 | 0,00486 
|Banentuna K. 4939 Pir oe +577 0,00946 | 0,01486 | 0,00772 | 0,008506 
VAnactacua M1. 1923 + O20} +539 0,02036 | 0,03744 | 0,06007 | 0,08577 
|3unauaa B. 1938 a a +534 002394 0, 0345 0,03287 0,03862 
| 3unauga A. 1926 + $25} 4518 0,01857 | 0,02314 | 0,02906 | 0,03456 
Esrenua P. 1932 + Rae +543 0,01469 | 0,01849 | 0,0092 0,04025 
Exatepuua K. 1918 + O32} +446 0,0454 0,02016 | 0,01334 | 0,01564 
JHazexaza M. 1932 + ot} +437 0,01472 | 0,01995 | 0,00923 | 0,01004 
i JiioqMuna M, 1930 ot ae +428 0,02074 0,02933 0,01978 0,02065 
)Jluqus B. 1937 ity Ho he-380 0,02214 | 0,02863 | 0,01182 | 0,0124 
una M1. 1929 + rite 4345 0,01848 0,02328 | 0,03992 | 0,03845 
fAuna I, 1934 + 109) +304 0,01859 | 0,02808 | 0,03671 | 0,04705 
|Posaausa H. 4937 as mad +295 0,02242 0,02903 0,01794 0,01902 
Pura J. 1939 ws hoon +289 0,01544 0,04906 0,0257 0,0274 
ITanapa K. 1938 Tr 438} 4.268 0,01665 | 0,02036 | 0,0105 0,01256 
\Enusaeera B. 1914 + 420} +260 0,02556 | 0,03667 | 0,02253 | 0,01884 
}Vinuna 1. 1938 ir ne \ 245 0,0469 0,02059 | 0,03822 0,04064 
Ijlapuca nl. 1939 a8 ea 4244 0, 04474 0,02049 0,01604 0,01807 
\Tatpana B. 1906 we a +192 0,03242 0,03063 0,0905 0,00748 
jAnana E. 1936 Be ae +413 0,0198 0, 03424 0, 02468 0,03202 
\Jlugus TP. 1932 22 Ae } +83 0,002707 | 0,03469 0,0034 0,04251 
Hataausa B. 1939 ip a \ +71 0,0183 0,02682 0,05923 0,07632 
Jlugqua K. 1933 + 282 | 29 0,02274 | 0,02824 | 0,06775 0, 07485 
Jlapuca B. 1934 rm 307 —277 0,02168 | 0,03224 | 0,04856 | 0,06524 


_ Cuma 4 BpemA wu060ro petbsleKTOPHOrO aKTa 3aBMCHT TvlaBHbIM OOpa30M OT 
<pyHKUMOHasbHOro COCTOAHHA OCHOBHBIX HePpBHbIX MpolleccoB — Bo3s0yxeHuA 
WH TOPMOXKeHHA B WeHTpasbHOH HepBHOH CHCTeMe, HX NOABHXKHOCTH HW ypaBHOBe- 
WeHHOCTH. Kak ykKas3blBaslocb, y HCIbITYeMbIX IPH NpoOax c 3akpbiITOH Auadpar- 
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Mol ObIBaJIM TOUHbIe MOMaaHuA B YCJIOBHbIH ypoBeHb. MoxkKHO yTBepXaTb, ITO 
B 9THX CYYaAX BOSOyKeHHe HM TOPMO%*KeHHe HaXOMMJIMCb B YpaBHOBeLIeHHOM 
coctosHun. Ecau HcmbiryeMbili MepexojuJI YCJIOBHbIM yYpOBeHb, TO culefyeT M0- 
JlaraTb, 4TO 3ecb BO3OyxXeHHe MpeBaJIHpOBaJIO Ha] TOPMOKeHHeM, HW MOSTOMY. 
Mbl Ha3bIBaeM 3TO IpeBbIlIeHHe MOJIOKUTebHDIM. Ec Ke HCIbITyeMble He 
HOXOAAT YO YCJIOBHOrO YPOBHA, MbI MO/laraeM, YTO B 9TOM Cjly¥ae HMeeT MeCTO 
MIpeBaJIMpOBaHHe TOPMOXKeHHA Hay BOsOyxXeHHeM Cc CHJIOH, BbiIpaxkaloulelica 
B COOTBeTCTBYIOINEM KOJIMYeCTBE OTPHUAaTeIbHbIX YCJIOBHBIX JleIeHHH LWKaJIbl 
pedsleKcoMeTpa. 

TakHM o6pa3s0M, MeTOJ YCOBHOrO ypOBHA JlaeT BO3MOXXKHOCTb OeHHBaTb 
CHJIY TOPMo3HOro Mpomecca He TOJIbKO Tora, Korya adpekT paBeH HyYVIIO (BO3-. 
Oy eHHe HU TOPMO*KeHHe YpaBHOBelleHb!), HO HM TOra, KOra TOPMOKeHHe lipeBa-. 
JIHpyeT Hay Bo36yxKeHHeM U HacbopoT. 

TloqBoyqa uTor CKa3aHHOMY, MOXKHO CjeJlaTb BbIBOA, YTO MeTOA YCJIOBHOTO. 
YPOBHA MO3BOMeT YCTaHaBJIMBaTb THMOOrMYecKHe OCOOeHHOCTH HepBHO! 
CHCTeMbI Y JlOJleH, HalTH MeCTO T/pOMexKyTOUHbIM THIaM B THIOJIOrMyecKuX! 
rpynmax, a TaKX%ke BbIABHTb TOT TATbIM THM HepBHOM CHCTeMbl, O KOTOPOM B: 
cBoe Bpema ynomuHas VM. IT. Tassos (3). 


MuctuTyT SBOMIOWHOHHOH cbusHonorHH Tlocrynuio 
um. H. M. Ceyenospa 1 X 1958 
Axayemuu Hayk CCCP 


| 
IMTHPOBAHHAS JIMTEPATYPA | 


1Y. Il. laspaos, O Tunax spiced HepBHOH exTebHOCTH HU OKCHPHMeHTAdIb HEIX 
Hepposax. M., 1954, ctp. 146. 
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Horaann Akagemun nayr CCCP 
1959. Tom 125, Ni 2 


PHSHOJIOTH A 


B. H. BEJIAEBA 


AbBIXAHWE CA3AHA CYPRINUS CARPIO L. 
HA PAHHHMX 3TATIAX PA3BUTHA 


(ITpedcmaeaeno axademuxom E. H. Ilaeaoeckum 25 XI 1958) 


_ Vsyuenwe stanoB pa3BuTHA 3aHMMaerT GOovIbIUOe MecTO B UXTMOsMOrMUeCKOli 
Iutepatype. B ocHoBe BbIABJICHHA H XapakTepHCTUKM OnOOrMyeCKH pa3sHoKa- 
(CCTBeHHbIX STaMOB JI@KHT H3yYYeHHe MopdouoruyeckHX HM Cu3HOMOrM4eCcKHX 
‘cOOeCHHOCTeli pasBUBalOllerocA OpraHu3Ma, M3y4eHHe ero TpeOoBaHHli K ycso- 
IMAM cpeybl. Mexkyy TeM, JO HacTOALero BpeMeHH IPH UCCexOBAaHHH ¥TANOB 
la3BUTHA Y pbIO MpeoOMayawoT MopdosorMyeckHe NOKasaTeM Cc MpHBseVeHHeM 
@HHbIX TO H3MeHeHHIO TOBeeHHA HM HEKOTOPHIX JIPyrux OnvoMOrMueCcKHX Ha- 
JoeHHH (muTaHve). B nocmeqHee BpeMA ycCTaHOBJIeHO, YTO y JMYHHOK 
oOoTOH pdlOKu Carassius auratus gibelio (Bloch) npu mepexoye u3 ognoro 
Tala B Apyrol nwoTpeOmeHve KUcOpoqa pe3ko BospacraerT (?). 

Hactoaulad paOoTa nocBAlleHa H3Y4eHHIO JbIXAHHA JIMYMHOK UM MaJIbKOB Kac- 
ulickoro ca3auHa (Cyrpinus carpio L.) B cBa3H c STaMHOCTbIO pasBUTHA. 

OKCIePpHMeHTAaJIbHaA YaCTb paOOTH! BbIMOHeHa B TeveHHe JIeTa 1953 r. B He- 
€CTOBO-BbIPaCTHOM XO3AcTBe «<BaTpayok», pactioJIO2KeHHOM B IleHTPaJIbHOH 4acTH 
eJIbTbI p. Bosru. OObeKTOM UCCeOBaHHA ABHJIMCb JIMYMHKH HW MaJIbKH ca3aHa 
Bospacte oT | yo 22 AHel Nocae BHlIynneHua. IIpH uccneqoBaHuu 1ra3006- 
eHa JIM4HHKH HM MaJIbKH MOMellaJIMCb B repMeTHYeECKH 3aKPbIBaIOWIMeCA COCYIBI. 
OflepKaHve KHCJOposa B MpoOax oNpeselAOcb 10 MeTO,yY MHKpo-BuukuJepa. 
)ObeM cocyjoB (oT 50 yo 600 cm’) u yHCNO OcoGeH B cocyye (OT 3 Jo 20 dK3emIIIA- 
OB) nNoqOupamucb C TaKHM pacyeTOM, UTOOKI 3a BpeMA OMbITa HE MPOHCXOAHJO 
HHKeHHe COepxKaHuA KHCMOpofsa HuxKe 7 Mr/a. Bee ucceqoBaHHA NO ra3o- 
OMeHY MpoBegeHbl MpH Temmepatype 20°. Ilepegz onbirom mMu4HHKH H MaJib- 
HW BbIJepKUBAHCh Oe3 MMWH B TeyeHHe 3—12 yac. (B 3aBHCHMMOCTH OT BOS3- 
facta) B aKBapHyMe B YCJIOBHAX HOPMaJIbHOrO COfepxkaHHA KHCIOpoa 
3—10 mr/n) u onTHMaIbHOM TemnMepatyppl (20°). Cyenano 84 ompeyedenua KUC- 
opoja, HcceqoBasIcA Tas00OMeH y 305 ocobeH. OHOBpeMeHHO C AbIXaHHeM H3y- 
aJIMCb CKOPOCTb pocTa HM MopdboJiorMuecKWe HW3MeHeHuA y JIMYMHOK HM MOJIOQH. 
SralHocTh pa3BHTHA B paHHeM TlepHosle OHTOoreHe3a Ca3aHa BbIABJIeHa 
}. B. BacnenoBsiM Ha OCHOBaHHH HCCJIEMOBaHHA CHCTeM OpraHOB, CBA3AHHBIX C 
uTaHvem (2). CpaBHuTesbHoe u3sy4yeHue MopdosoruyeckHx HW CusHO/IOrH4YecKHX 
coO6eHHocTell B Pa3BUTHH JIMYHHOK H MaJIbKOB KaCIIMicKuro Ca3sala pa3MepoM 
T 4,8 no 24 mM (c MOMeHTA BBIIYIJIeHHA AO 22 CyTOK) NO3BOMHJO HaM BbI,eHTb 
 9TalloB, XapaKTepH3YIOUMXCA OMpefeJIeHHbIMH YepTaMH CTPOeHHA MaJbKa, 
KOPOCTH ero pocTa, IIHTaHHA, bIXAHHA, MOBeeHHA H OMpefeeHHbIMH TPpe- 
loBaHHAMH K yculoBusM cpesbl (*). epBpie 3 stata cooTBetcrByioT staam A,B, 
} no B. B. Bacuenosy, IV stam —stTanam D,u D, no B. B. BacHenosy u 
7 97am ero 9Tanmam E u F. Hayao tana Gno B. B. Bacneyopy coorBercTByet 
amemy VI stTany. 
| Hwxe nmpMBoquM pesysbTaTbl UCCJeqOBaHHM, XapakTepusylollve (bu3 Ho- 
‘orHuecKoe COCTOAHMe ca3aHa Ha paHHUXx sTalax pasBuTuaA (puc. 1) 
| I 97an. Ilorpe6menve kucopoja NOUTH He H3MeHAeTCHA (0,0200—0,0250mr 
),*). Vnrencusnocrb jbixanuad (T. e. MorJiomleHHe kucsopoya Ha 1 r cpIporo 


|! 
| * 3necbh uw qamee — 3a 1 yac 10 anunHKaMnH. 
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Beca) — OUeHb BbICOKaA Ha MpoTsx*Kenuu Bcero stTana (2,1—2,9 mr O,*)— a Hi 
3HaUMTeMbHO CHWKaeTCA Y JBYXHeEBHBIX JIMYHHOK, B MepHoy panuell gakna) 
KM KaOepHbIxX JleMecTKOB. C HavaJIOM PYHKUMH *KaOepHbiX JlelecTKOB HHTe? 
CHBHOCTb JbIXaHHACHOBa BospacTeT. BuosorMuecKHe OCOOeHHOCTH, XapakTep} 
3ylollHe JIMYHHOK Ha I stale: COCTOAHHe MOKOA, OTCYTCTBHe BHeIHerO NMTAHH!: 
KOXKHO-COCYAMCTOe J{bIXaHHe. 

II stan. TlorpeOmenve kucsopoga BospactaeT HesHauHTeJbHO (0,03 20- 
0,0364 mr). MureHcHBHocTb JbIXaHHA, BbICOKaH B Hayasie 9Tana (2,85 
3,09 mr O), pe3KO CHW2KaeTCA B KOHUe sTalla B NepHO NOMHOK pesopOuHH Kee 
TrouHuro Meuka (1,87—1,50 mr O,). C,Hacrynuenvem II stTana craqua moKG 
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Jompebnenue 02 10 2u1uHkamy ——~ 


ht iE et ee SU Lee 


boar! 238 45 67 8 9 ON 12 13:4 15:16 17 ‘18 19 20 ton. 

Anuna 48 §5 60 65 75 80 90 95 105 130 40 45 $0 - 190 200 230mm 

Gec O75 085 10 {2 23 25 40 72130 45 25 H5 440 700760 136 me 
Puce. 1. J[prxanne ca3aHa Ha PaHHHX 3STaNax pasBuTHA 


OKaHYMBaeTCA H JHUYMHKU MepexXOAAT K AKTHBHOMY IIMTAHHIO MpH elle coxpaHH 

IeMCA 2%KeJITOUHOM MellKe. OcHOBHbIM OpraHOM JbIXaHHA CTaHOBUTCA xKabe 

HbIM almapar, elie He JOCTHrUMH Je*pHHUTHBHOrO CTpoOeHHA (2%KaGepHaA KPbILL 

COeHHUTebHOTKaHHad, OTCYTCTBYeT CKes2T JIeMeCTKOB U Spanauccr eran 
ny4H). 

I] 9Tan. 3yecb Take He Ha6104aeTCA 3HAYMTEJIbHbIX H3MeHeHHH B TE 
TpeOvleHHu KHcMOpoga (0,0417 —0,0497 mr). WnrencuBHocTb ybixaHHa Oost 
HH3Kaa (1, 67—1,06 mr O,) mo cpaBHeHuio c TakoBol Ha! u II sTanax. Bud 
rHuyecKOH OCOOeCHHOCTbIO JIMYHHOK ABJIAeTCA NMepexof HX Ha BHellHee NuTaH 
BCBASH C NOMHOH pesopOuHvelt 2%KesITOUHOrO MeLlUKa, | 

IV stan. IlorpeO6enHe kKuCMOpoqa c HacTynNweHvem IV astana pe 
KO BO3pacTaeT, H8MeHAACh B TeyeHHe 9Tana oT 0,208 jo 0,882 mr. JInunHH 
MepeXOMAT Ha JbIXaHHe IPH NOMOLWM JepuHUTHBHOrO KaOepHoro annapata. IToca 
CHW2KeHHA HHTCHCHBHOCTH JbIXAHHA, XapakTepHoro ja II] stana npH nep 
xoge BI V sTan HaGs0qaeTCA pe3kKHH NOAbeM MHTCHCHBHOCTH NOTpe6eHHA KUCJIE 
poga (4,87—3,00 mr O,). SaTeM , NpoucxoUuT mWlaBHOe CHH2KeHHe HHTeCHCHBHY 
CTH NoTpeOJeHHua KHCOpoa. 

V stan. IlorpeOnenve Kucnopoya, BospacTad B HadasiesTana Jo 0,740 mi 
MaJIO H3MeHHeTCA B TeYeHHe Bcero sTana. Kak H paHee, HaOOfaeTCH Peskoe BO} 
pacTaHHe HHTeHCHBHOCTH NOTpeOeHHA Kucopogza (2,387—2,31 mr) B Hayad 
9Tala; Bech Xe MOcweqyIOUlMH Nepwoy XapakTepw3yeTcA CHH2XKeHHeM HHTEe? 
CHBHOCTH MoTpeOJIeHHA KHCJOposa. 

VI stan. Ha 9ToM sTane mpovcxosNT 3HaUHTebHOe MOBbILWeHHE norte 
WleHHA KHCMOpoga (c 0,833 yo 2,156 mr O,), HHTeHCHBHOCTb JbIXaHuA ycTi 
HaBJIMBaeTCA Ha JOBOJIbHO NOCTOAHHOM H Ooslee HH3KOM TO cpaBHeHuto c V aT} 
110M YpOBHe. | 


* Smecb u janee — 3a 1 vac Ha 1 © Beca. | 
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B pesysbTaTe 9SKCIe€pHMeHTOB, MPOBeeHHbIX Ha JIMUHHKaX HM MavibKax 
a3aHa, HAMeTHJICH PA 3AKOHOMePHOCTeH B BOSPaCTHBIX H3MCHeHHAX J[bIXAHHA! 
_ 1. Komuuyectso notpeOeHHa KucnOpoqa AMYHHKaMH WM MasbKamMu ca3aHa 
 BO3PaCTOM YBeJIMYMBaeTCA He B BUJe MaBHOM KpHBOH, a cTyneHyaTO — c Ha- 
IMUHeM MePpHOMOB 3HAUYHTeIbHOrO MOBbIWeHHA 9TOFO MoKa3aTenA. Tloppiuenve 
loTpeOeHHA KuCOpoya Bcerya CoBMagaeT c HaCTYIVJIeHHeM HOBOrO 9TaMa, HO 
ie JIA BCeX yTAIIOB XapakTePHO Peskoe ero yBeM4eHHe (stan IIu III) 

_ 2. To nacrynmenus lV stana, B Hauane KOoTOporo JHUHHKY TlepexoqaT Ha 
(ePHHATHBHOe 2KaOepHoe AbIXaHHe, NOTpeOeHve KHcOpoga BospacTaeT Me- 
JeHHO. 

3. OOulMH xXapakTep KpHBOM NoTpeOeHHA KUCJIOposa y JMUHHOK ca3aHa CXxoO- 
eH C TaKOBOH y MU4MHOK Carassius auratus gibelio (Bloch). 

4. VWnTexcuBHocTb NorpeOJleHHA KHCJIOpoya Cc BOspacTOM JIMUHMHOK CHH- 
KaeTCA, HO Take He MIaBHO, a CTYMeHYATO, C HaMYNeM pAMa MepHoMoB c pes- 
<MM TIOJbEMOM HHTCHCHBHOCTH jJibIxaHHA. Bce orMeyeHHble HAMH MOjbeMbI HH- 
‘eHCHBHOCTH fbIXAHHA COBMAaaloT C HaCTyMMeHHeM HOBOTO 93TaNa pasBHTHA. 
do He Bcerqa Havao 3sTaNa COMpOBOKAaeTCA 3HAYHTeJIbHbIM MOBHILIeHHEM JIbI- 
xaHua (stan III, VI). 

_ 5. Mosyuennple JaHuble 10 AbIXaHHIO JIMYHHOK H MaJIbKOB NO,TBepxalOT 
iajiMuHe KaveCTBeHHbIX MePpeJIOMHbIX MOMe€HTOB B paHHeM MOCTIMOPpHOHaJIbHOM 
lepHojle pasBuTHA ca3aHa. 


Kacnulickui HayuHO-nCceqOBaTebCKHit Tocrymuio 
HMHCTHTYT MOpcKOroO pbIOHOrO XO3AHCTBa 8 VII 1958 
H OKeaHOorpadun 


IMTHPOBAHHAA JIMTEPATYPA 


'} 1170. H. Uenpaxkosa, JAH, 98 Ne5 (1954). 7B. B. Bacnenos, COops. 
)Mopdonoruy. ocoOeHHOCTH, ONpeeAIouNe MMTaHHe Jlella, BOOMbI H Ca3aHa Ha BCeX CTaMAX 
yasBuTua, M3q. AH CCCP, 1948. °B.H.Beasaesa, AsropetepaT kang. quccepTanHH 
lia COHCKaHHe yu. cTel. KaH. Ouon. Hayk, JI., 1955. 
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Jlokxayp Akagemun nwayr CCCP 
1959. Tom 125, Ne 2 vie 
PHSHOJOL HH 


JI. C. TAMBAPAH 


JABHPATEJIbHbIE PEAKILMH TNPH MOBPEXKJEHHH MO3)KEUKA 
WM 3AJ/HUX CTOJIBOB CNHHHOFO MOSTA 


(ITpedcmaeaeno axademuxom K. M. Botxoeoim 14 XI 1958) 


Konuenuua U4. Weppuurrona (*) 0 Mo32KeuKe Kak O «FOJIOBHOM FraHrJIHH Npo 
IIPHOMeNTHBHOM CHCTeMby HM COBPeMeHHble M[pefcTaBJIeHHA O JIOKaJIM3alluip 
(yHKUHH B Hem (?) BbIABUraloT BOIIpoc OO OlleHKe POJIM HM yAeIbHOrO 3HaveHHs 
9TOrO OpraHa B IeHTPasbHbIX MeXaHH3MaX YCJIOBHbIX J[BHTaTeJIbHbIX peakILHll 
Paspa6Oorka sToro Bompoca B acnekTe yueHua VM. II: Mapnosa (*) 06 ananusatro 
pax HW Mopdosornyeckad anmpoOalvA pes yJIbTATOB OJI2KHbI CHOCOOCTBOBATh Ja Jb 
HelfliieMy paclUMpeHHIO H YTOUHEHHIO HallHX 3HaHMM B OOACTH AHATOMMYeECKOND 
KOHCTPyKUHMM aHasMsaTopa ABYxKeHHH (*,°) H Mopdo-dbusHosorHyecKOH apXHi 
TeKTYPbl J{BHraTeJIbHbIX peakiMH. C 9sTOH Weblo HAMM MpOBOAHJNCb Hccwies 
JOBaHHA, B KOTOPbIX H3yYaIHCb JBHraTebHble peaKIUHH MpH NOMHOM HU Yai 
CTHUHOM yJaJieHHH MO32KeuKa H NOBpeKeHHH 3aHHX CTOJOOB. OkcTHpnalys 
MO3%KeuKa MPOHSBOAMIaCcb MO OOMlempHHATOMY cmocoby (°), a yateHve 3any 
HUX CTOJ60B — MO BHAOH3MeHeHHOH MeTOAHKe OBabya (’). 

BI cep 44H onbiros u3yyalach JHHaMHKa OOpa3oBaHusa H PopMa NpOsABJel 
HHA YCJIOBHbIX 9JIEKTPOOOOPOHHTeJIbHbIX pecleKCOB TPH OTMe4eHHBIX I 
BPexK]eCHHAX WeHTPaJIbHOM HepBHOH cHcTeMbI. BpipaOoTKa ycJIOBHbIX pedleKco 
MpOH3BOANach NO WayAlWlelH MeToyuke (8)c OMHOH 43 3a,HUX KOHEYHOCTeH *KUBOT 
Horo. Mccneqopanua MpoBoyuauch Ha 5 WeHKaxX HW OHOH B3pocoH cobak 

OnbiTbI ToKa3aJIM, YTO He3aBHCHMO OT CTelMeHH TOBpexKJeHHA MO32%KeuK 
y BC@X 2KHBOTHDIX BbIPaOaTbIBAJIHCb H C ONpPefeJIEHHOH YeETKOCTbIO MPOABAIHE 
YCJIOBHbIe QJIEKTPOOOOPOHHTeJIbHbIe pedeKCbl. 

Tak, Korja y WeHKa Omern (ciycTa 3 Mec. HocJie yavleHHA MO3KeuKka) 
T. €. B O-MeCAYHOM BO3pacTe) Oblia HavaTAa BbIPAOOTKAa YCJIOBHbIX petPieKcoB, T 
Ha 15-M coueTaHHH 3BOHKa C 9JIEKTPH¥Ye€CKUM pa3flpaxXeHHeM KOHeYHOCTH y Herd 
NOABHJACb MepBaxd MOMOKUMTeIbHAA PeaKIHA B Bue OTAePrHBaHUA Malls! U OG 
iero JBHraTebHoro OecnoKolicTBa, a Ha 89—90-M coueTAaHHH NOABHNACh YCJIOB! 
HOTOHHY4eCKaA peak, KOTOpad yupounuach sub Ha 115— 20-m mpumes 
He€HHH 3BOHKa. OWHaKO UM B STOT HepHog y WeHKa Ha (poHe YeTKOl cbleKcopHod 
YCJIOBHOH PeakUHH BHesalHO NOABJIAMaCb 9KCTCH3MA KOHEYHOCTH, CMeCHABIUA®: 
CA 3aTeM (He3aBHCHMO OT HaJIMUHA HIM OTCYTCTBHA 9dJIeKTpopasypaxkeHna: 
(bleKkcHel (puc. 1, eBaxt YacTb KHMOrpaMMb!). B abHellemM, M0 Mepe yupax 
HeHHA BbIPaOOTAHHOH peakUHH, Bce pexke OOHAPYyXUBAJHCh MOMOOHbIe ABJICHHSA: 
B oTBeT Ha 3BOHOK %KHBOTHOe CrHOaJloO HOry H Jlep2Kaio ee corHyTol B TeveHH 
BCero NepHosa JeHcTBHA yCIOBHOrO pa3syqpaxuTesA (puc. 1, mpaBaaA yacTb KHMO 
rpaMMbl). YcJIOBHaA OTPHLaTebHad peakuNA (AudppepeHuNpoBKa) Obila BbIpal 
OoTaHa Ha 4—5-M NpHMeHeHHH pasfpaxuTeis. | 

B crayuu YeTKO BbIPAGOOTKH YCOBHbIX pecbeKCOB MOXOKa %KHBOTHOFO Xalf 
PaKTepH30BaJlaCcb APKO BbIpaxKeHHOH MO32%KeuKOBOH aTakcueli. Lenok coBepi’ 
asl HecopasMepHble BHXKCHHA HOraMH, NOKAYHBaJICA BCeM TeJIOM, YacTo Hepes’ 
KH]{bIBAA Ta3 TO BJIeBO, TO BIpaBo. KoHneyHOCTH Mp 3TOM paccTaBIAHCh WII 
WaleKO OT Cpef{Hel JIMHHH, UH OM3KOH kK Hel. Ilepequue nanmpl 3anseTanucif 
M 2XKMBOTHOe CBaJIMBasiocb Ha Tow. B pesysbrate «MbAHOM» NMOXOAKH ULeHol 
ABHraJcA NO 3MrsarooOpasHOu JIMHHH, YacTO Maja u BcraBas. HepenKo B ak 
XO[bObI BPbIBAaCb Pe3KaA OMHOMOMeHTHAA 9KCTeH3HA OOeHX 3ANHHX KOHeUHC 
CTeH C CHJIbHBIM MoOpacbiBaHveM Ta3a BBepX. Takoe ABUKeHve HepesKo Mp 
BOAO K TloTepe paBHoBecusA WH NageHuto. IIpu crosanuu Omera wMpoKo paccta 
JifJia KOHEYHOCTH H pe3KO MOKauHBallacb B TepefHe-3aHemM H 6OKOBOM Ha 
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MpaBseHHAX; B MOMeHT HawOOJlee CHJIbHbIX KaYaTeIbHbIX [BUKEHHH OA TepATa 
PaBHoBecHe HM Nagata. UroOb yfepxaTbcaA Ha HOraXx, IWeHOK TAHYJICA K cTeHe 
M yliupasica O Hee OokoM. B 9rToli craquH JOKOMOTOpHbIX HapyuleHHli, Korya 
WleHKy HCHOHHIOCb 6 Mec., ObIIM yaeHbI 3ayHHve cTOObI CNUHHOrO Mo3sra 
B oOlacTH 6—9-ro rpyHBIX No3sBOHKOB. Ilo mpoxoxjennn JelicrBHA HapKo3a 


Jb0HOK + SboHOk+ JboKHok+ 3b0n0k- Tonok+ 
og eS ee ee gt Vo ea ee ee ee ee 


pes ULSSUDLSULUUUBUNUOUUONNCUUCUVOCUUUUVONNUUIQNUOUONEUEVODDOLGUONDOOCUOTEUU) MDUUOTOUUTILUTTOQUTTUUONOOTONNUUUCOVONTOTUINNUUTICUIUIDIIUCTTIUCRTICTTUOCUNTITTONTIUCCUATUCOCATUUTONUTUUTIT 


Puce. 3. Ilenok Maku. Ycnosupie ABuraTembHbIe pedeKcbI Mocue paspy- 
IeCHHA MO32KeuKa WH yaJICHHA 3a HUX CTOMOOB B OOMaCTH PpyAHbIX CEPMeHTOB 


MeHOK XOJIMJI Tak %Ke, Kak HW JO ONepawuu. Apko BbIPAaxKeHHAA MO32%KeUKOBAA 
aTaKCHA JIMUala BO3MO2%KHOCTH OGHapy2XHTb KaKve-1H60 H3MeHeHHA B JIOKO- 
MOUHH, CBA3AHHbIe C NOBpekfeHveM 3ayHHX cToNOon Ha caeqyroului jenb 
WoOcse yaleHHA 3aHHX CTOJOOB Ip KaxK]OM NpHMeHeHHH ycJIOBHOrO pas3- 
(paxkuTela WeHOK OTBeyal YeTKMM CrvOaHveM 3afHelH KOHeUHOCTH, OHaKO 
|Ha BepluHHe (leKCHH OH CHJIbHO Jepras Jano. B nepBble nocJleonepalHouHble 
juHu y Omerv HaOs0famocb HeKOTOPOe NOBbIeHve BO3OYAHMOCTH, YTO BbIpa- 
*KaJlOCb B NOABJIGCHHH MeXKCHTHAJIbHBIX peakKUWH HU pacTOpMaxkuBanuH Juddepex- 
uuposKu. I[laromoroanatomuyeckHe HccleqOBaHHA MOKa3saJIH, YTO OMepalluAMH 
MOJIHOCTHIO ObIH. yaJIeHbl MO32%KeYOK HM 3a{HHe cTOMObI. AHaOruyHble pesyJb- 
TaTb! Ob NOsyYeHbI WY Apyroro WleHkKa. 
| I[Ipu HenowHoM yfasieHun MO3%KeUKa (POPMUPOBaHHe YCJIOBHOTOHHYeCKHX Pe- 
<pileKcOB y WeHAT STOFO Ke BOspacTHOrO NepHofa MPOMCXOAHO CpaBHHTeJIbHO 
Spictpee. Tak, y ulenst Maku wu Muxu, y KOTOpbIxX pH ONepalMu OblIM OcTaB- 
JICHbI HEMOBpeKACHHBIMH HeOOJMbIUIMe YaCTH MepesHeli WOM Mo3Keuka (pHc. 2), 
\YCJIOBHble TOHHYeCKHe pehleKCbI NOABHJIMCb Ha 45—55-M co¥eTaHHAX H He Hc- 
qe3aJIM B JlabHeltiem. JLuddepenyupoBka OOpasoBalacb Ha 5—6-M IIpHMeHe- 
HUM OTPHlaTebHOrO yCIOBHOrO cHrHasa. Bpipa6oTraHHble y WheHAT peddeKcbI 
OCTaBaJIHCb 6e3 H3MeHEHHA HM MocsIe yaeHuA Y HHUX 3aHHX CTOJIOOB CHHHHOrO 
wosra (puc. 3).¥ maroro WeHkKa, Cc YaCTHUHbIM MOBper*K)(eHHeM 3a Hel [OJ Mos- 
oKeUKa YCJIOBHbIe petbleKCbI ObIIM BbIPAOOTAHb! Oe3 KAKUX-JIMOO 3aTPyAHeHHN. 
B oravuve OT UleHAT y COOakH Humdba 9KcTHpMaluA MO3%*Kerka C COXpaHe- 
HHeM HeOO/IbIUOrO COA TKAHH Hay POMOOBUAHOM AMO Oba MpOHsBeAeHa MocJe 
3bIPAaGOTKH YCJIOBHbIX JBHTAaTeJIbHbIX PedJIeKCOB HM MOBPexKeHHA 3aHHX CTOJ- 
50B B rpyHbIxX cerMeHTax. B MepBoM Xe oOMbiTe MpoBeseHHoM yepes 1,5 Mec. 
mocule STOO, YCJIOBHbIe pecbiekcb! Obl HaMyO. Bomee Toro, y KMBOTHOrO 4eT- 
ko IIpOABJIAJICA MeXAHH3M KOPKOBOrO MepeKJIOUeHHA. ITO BbIpaxKasOcb B TOM, 
4TO cOOaKka Ha YCJIOBHbIM CMrHadl NOMHHMaJa TOJIbKO TY KOHCYHOCTh, K KOTOPOK 
b JaHHbIM MOMeHT ObIJIM MIPpHKpellJieHbl 9JIEKTPOH. 
_ Takum o6pa3oM, Halliv OMbITbI, BONpeKH H3BeCTHbIM JaHHbIMH (°?), moKa- 
3bIBaIOT, YTO MOIHOe OTCYTCTBHe MO32%KeUKA OMpefeJeHHbIM OOPasoM BHAA Ha 
‘quHamuky (:bOpMupoBaHHA YCJIOBHBIX 9JIEKTPOOOOPOHUTebHbIX PedleKCOB, He 
IpeusTcTByeT OOpasoBaHHIO YCMOBHOTOHHYeCKUX peakiHH. 

Boll cep onpbiroR ngy4asacb POJIb MO3%KeUKa B OOecMeveHHH HHTpa- 
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{CHTPaJIbHbIX (PYHKIMOHAJIbHbIX NMepeCTPOeK, BbISbIBACMbIX Pa3JIMYHbIMH COVE 
TaHHAMM aMnyTauH KoHeunoctreh. UcceqoBaHuaA NpoBoAuHch Ha 10 cobaKa? 
WM OWHOK KouKe. B uice OTMeYeCHHbIX XKMBOTHBIX ObIIM Take OMMCaHHBble BBILLIi 
Maku, Muxn u Huma. Amnyrauua KoHeyHocTel y MocueHAX TpeX KHBOTHEI| 
OCYMecTBIAMIACh BTOT lle 
puog, korgza y HHX BONp 
JlesIeHHOH Mepe KOMIMIeHC 
POBaJIMCb MO32KEUKOBBI) 
HapylleHHA (yMeHbLUeHH! 
aTaKCHH, ocula6sleHHe K 
YaTeJIbHbIX JBH2KeHHH H 
q.).[Ipu stom y Maku O66: 
JIM AMITYTHPOBaHb! 06e JE 
Bble KOHedHOCTH, y Muxki 
lepeqHAA mpaBaa HU 3ajzy 
HAA JeBan, a y Hampi 08% 
npaBble Horu. CiycTa ro, 
noclie aMlyTayHH (x || 
Mec. NlocJle 9JKCTHpMalyl 
mo32keuka) Maku He He 
yUHNacb XOJUTb, NepesBH 
rallacb JIHWb B cuyaue! 
nosiomeHuHn. IIpu stom o 
BbICTAaBJIAJIA NepeAHIOIO Ke 
HeUHOCTb BJIeBO, a 3a, HED) 
IIpOTAHBaa BIpaBo, CO 
yjaBaxt NepekpecTuHble Tou 
KH onoppl. Huma 3a | 
Mec. TakKe He HayuHJac 
XOMHTb HM JBHTaslacb MOJI 
KOM. ToOJIbKO HMHOra of 
PbIBKOM NOJHHMaJIaCb Ha HeMOJIHOCTbIO pasOrHYTble KOHEYHOCTH H, MeTHYRILC 
plieped, Walaa Ha 3eMuIIO. 

B ormmuve OT STHX XKHBOTHBIX, Muku 3a 7 Mec. Mordia yKe XOMUTb Ha JBY 
MlepeKpecTHO paciouloxKeHHblx Horax. OfHakO pW xogb6e ova NowarTpIBamacE 


er} 
ca 


Puc. 2. TonopxHolt Moar meHkosp Maku (a) u Muku (6) 


Son0h + Sbonoh+ JSbOHOK - Jbonok + 


Puc. 1. Ulenox Omera. Ycaopupie aeKTpooOopoHHTebHBIe pecdmeKcul, 
BbIpaboTa HHBIC MOC MOMHOM SKCTHpMalHH Mo3sKeuKa. CBepXxy BHH3: ABura- 
T@IbHaA PeaKUMA KOHCYHOCTH, OTMETKA yCOBHOTO pa3ipaxkeuua, OTMeTKa 
OesyCJIOBHOrO paskpaxKeHUsA, OTMeTKa BpeMeHH B ceKyHax. IIc u MHHYC 
yKa3bIBaloT Ha MOJIOMKMTEMbHBIA UNM OTPHUWaTeAbHbIM yCJIOBHbI CHrHaJ | 
| 
ABY*KeHHA COBepIlaIa PbIBKAMH, 3aAMHIOIO KOHCYHOCTS He Bcer ja MOJHOCTbH 
pasruoaua, TeO Wep2Kasa WO HEKOTOPbIM yrJIOM K HallIpaBJIeHH!O. JBHKeHHSI|| 

| 
IIpodexas 5—6 maros Muku najaa wM IpHcefana, cosqaBaa TpeTbIO TOUKY 
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ONOpHOABUraTebHOrO almapata. 

Y mpyrux *KHBOTHBIX SKCTHpNallHA MO3%KeYKa MPOMSBOLHacb noce amny- 
fallMH KOHEYHOCTeH, KOra OHH yxKe CBOOOAHO MepeBuraJIMch Ha OcTaBLIMXca 
Horax. 1 B 9TOM CJlyuae SKCTHpMaluA MO3%Keuka C COXpaHeHvem HeSomMbIOTO 
‘JOA TKAHH. Hag poMOOBHAHOH AMOM mMMUaAIa 2KHBOTHBIX BO3MO2KHOCTH llepe- 
BuraTEcx. Tak, WeHok Monu, npekpacHo XxoqMuBUIMa Ha ABYX ocTaBUIMXcsA mpa- 
(BbIX KOHCUHOCTAX, JIMWIMJICH STO BOSMOXKHOCTH MocsIe Olepaluu HB TeyeHHe 
lO Mec. He Hay4nvicad faxKe NomsaTb. Ho Tak kak y Monn, Kak 4 y ApyrHx >KH- 
\BOTHBIX, AO yaJIeHHA MO3KeuKa ObWIH NOBpPeKeHbI TaKXKe 3ayHHe cTOMOLI, TO 
MOX%KHO ObIIO MomaraTb, YTO TaKMM Tu1yOOKHM HapyluenusM tbyHkuHA cnocob- 
(eTBOBAJIO HMCHHO KOMOHHMpOBaHHOe MOBpexXeHHe WexTpabuow HepBHoli 
sHCTeMBI. B crelWasIbHbIX OMbITaX, IPOBeeHHbIX Y OCTAJIbHbIX 2KHBOTHBIX, 6bIJIO 
(/CTaHOBIeHO, ITO H B OTCYTCTBHe CNHHAIbHOH TPaBMbI yjaseHHe MO32%KeuKa 
IPHBOAHIO K ONMCaHHbIM HapyUIeHHAM CTaTO-KHHeTHYeCKOM KOOpAMHAaUA. 
(Ip ws0mMpoBaHHOM Ke MOBpexKeHHH 3aHHX cToNOOB y aMIlyTHpOBaHHbIx 
KUBOTHBIX STOFO He HaOsiofanocb. OHH Mocwe CNMHAIbHOM onepailun xoqHaH 
Ma JiByX HOrax Tak %Ke Xopoulo, kak H JO Hee (°, 10, 14), 

Bce 9TH JaHHble yKa3biBalor Ha TO, YTO B ONpefeseHHBIX CYUaAX MHTpPallen- 
#’PaJIbHbIX (PYHKIUMOHAJIbHbIX MepeCTPOeK POJIb MO32KeUKA CTOJIb BeIHKa, YTO ake 
|<OPKOBbI€ Me€XAHH3MbI MOSra OKa3bIBalOTCAH HefOCTATOUHbIMH JIA OOecneyeHHA 
SOMII€HCallHH HapyWleHHbIX dyHkKuHH. MoxKHO OblIO NomaraTh, YTO OMHCaHHble 
JACCTPOHCTBa CTATO-KHHeETHYeCKOH KOOPAHHALHU Y AMMYTHPOBAHHbIX X2KHBOTHBIX 
{IPH MOBpexkeHHH MO3%Kerka ObWIH MpeHMYyLleCTBeHHO CBA3aHbI C BbINAayeHHeM 
L[eHTPaJIbHOrO MeXaHH3Ma BecTHOyApHOrO anMapata, cBA3aHHOrO = paleocere- 
vellum. Oyuako OMbITbI, MpoBeyeHHble Ha JBYX 6-MeCHUHBIX WleHKaX, XOPOLO 
KOMHBUIMX Ha JBYX OCTABLUMXCHA (paBblxX WIM NepeKpecTHbIX) HOrax, NOKa3asH 
‘ TO 6uaTepasbHOe paspylieHHe aOHPHHTOB Y HAX Mp MHTaKTHOM MO3%Keuke 
IPHBOAUT K KpaTKOBpeMeHHOMY HapylleHH!0 MOKOMOTOpHOH dbyHKuuH Io. ucte- 
lenun 8—16 qHei XKHBOTHBIe HAaYHHAMM XOMUTb Ha ABYX TOUKAX OMOpbI, XOTA, 
potas HeCKOJIbKO IWaroB, elle TepAJIH paBHOBecHe (OCOGeHHO B clydae OfHO- 
-TOpOHHeH aMmMmyTauHu KoHeyHOcTeH). B JasmbHelliemM MoxoqKa CTaHOBHacb 
jonee yCTOHUHBOH. 

TakuM 06pa30M, pe3yJIbTaTbI HCC/leqOBaHHA MO3BOAIOT CUHTATb, YTO ONH- 
LaHHble HapylleHHA JBUraTeIbHbIX yHKUHK Mp NOBpexkTeHHN MO3Keyka Mpexk- 
he Bcero CBA3AHbI C paspyllieHveM MyTeH H MeXaHH3MOB MPOMpHOLeNTHBHOH cHr- 
NaJIMgallHv, MpecTaBJIeHHBIX B 93TOM TOJIOBHOM TaHriMM MpOMpHolenTHBHOH 
~uctempl («head ganglion of the proprioceptive system» — Mleppuurton). 
\ 9TO, B CBOIO OYepeb, O3HaYaeT, YTO MO32%KCYOK ABJIAeTCA OAHUM U3 3BeHbeB 
} cTpyKType ABuraTeJIbHOrO aHaJIMsaTOpa, Te OcyllecTBIAeTCA adpepeHTHEIH 
\HaIM3 WH CHHTe3 CHTPHaJIOB MbIlle4uHO-CycTaBHoro alimapata (#2): 


: VWuctutyT @usvonorun um. HV. II. Masaosa Iocrynuso 
Akayemun HaykK CCCP 14 XI 1958 


; Hay4Ho-nccleqopaTebCKW MHCTHTYT akylWlepcTBa HW THHCKOJIOrHH 
| 
; 


Muuuctepetsa 3{papooxpanesuas ApmCCP 
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PH3SHOJOT H 3 


3. B. HEHHCOBA 


O B3AHMOJEMCTBHU CJIEXOBbIX H HENOCPEACTBEHHbIxX 
PA3PA)KEHHM MPH MCCJIEQOBAHHN BbICIIEM HEPBHOH 
JEATEJIBHOCTH PEBEHKA 


(ITpedcmaeaeno axademukom JI. A. Op6eau 10 XI 1958) 


i 

IIlpu olleHKe TeX HJIH MHbIX ABJICHHHM BbICLUeH HepBHOM JexATeJIbHOCTH peOeHK; 
HeOOXOAMMO HMeTb B BHAY, YTO, Hapsiay C BosbyKeHHeM, BO3HHKaIOWIMM B pe 
3ybTaTe Henocpes\CTBeHHOrO jlelicTBUA pagpaxkuTesel, B KOpe OOJbIUNX Nosy, 
lap UMeeTCA H3BeCTHOE CJleqOBOe BO3ZOyK{eHHe, OOYCJOBJIeHHOe paHee Nala 
WIMMH Ha OpraHH3M pasfpakeHuimu, kKoTopbie, no Ilapnosy, cyMMMpy AG 
C HaCTOAMLUMN pedbleKcaMH, OKasbIBalOT Ha HUX BMAHHE (7). O BsauMonelicTBH 
CIeOBLIX H HeENOCPpeACTBEHHHIX Pas paxKeHHH MPH UCCeAOBaHHU BbICWeH Hep 
HOW JeATebHOCTH peOeHKa CBUJeTeJIbCTBYIOT TaKKe JaHHble HaCTOAMeH padori 
TipoBpeweHHOH Ha jleTAX 3—7-seTHerO BOspacTa. 

Hsyuanocb B3avMOjeHCTBHe CJIeEOBbIX MH HeMOcpeACTBeHHEIX pa3kpaxkeHH 
O6ycJIOBJIeHHOe TIPHMeHeHHeM OHOBPeMeHHbIX KOMIIICKCHBIX (MpeXMeTHbI® 
pasqpaxkuTeleH — reoMeTpHy¥eckux (uryp, OTAebHbIe MpHsHaKH KOTOPbi 
(UBeT, (OpMa) PaccMaTPHBaJIHMCb KaK KOMMOHEHTbI JaHHbIX KOMIMJIeKCOB pag 
Apaxkennii. | 

McnpiryemomMy Wpefviarasocb «3allOMHHTb» TY JIM WHYIO FeOMeTpHy 
cKy!0 (urypy, KOTOPy!0 OH, Yepe3 H3BeECTHBIN HHTepBadl BPeMeHH, TOKeH Obi 
HaliTH cpequ Apyrux reoMetpuyeckux cpuryp. M3BecTHo, 4To B kaxK OM MpesqMerd 
ABJIAIOULEMCH OXHOBPeMeHHbIM KOMIVICKCHbIM Pa3paxKUTeleM, ClekyeT pasJi 
YaTb (PH3MOJOFHYeCKH CHJIbHbIe H PU3SHOJOrHMYeCKH CaOble KOMNOHEHTHI. Hani 
vicculeqoBaHua (1) MoKasaJIM, 4YTO Mp HCIHOMb30BaHHH B KayecTBe HpeMeTHbI 
pasqpaxkureseH TreoMerpHueckux (buryp, pesKO pa3uiMualoulNxca oO op 
(KBaqpaT, KPyl, TPeyrouJIbHHK), (v3sHOOrH4YeCKH CHJIbHbIM KOMIIOHeEHTO 
KOTOPBIM PeOeHOK OLIKOJbHOrO BOspacTa pee BcerO PpyKOBOACTBYeTCA 
cBOeH JeATeIbHOCTH, ABJIAeTCH cpopma lipeyMera. | 

IIpu uccieqoBaHHu CyleoBoro elicTBHA, «3aleuvaTeBaeMOCTH» reomeTpuue 
CKMX PUryp, Hapsy Cc JaHHbIMH, CBHeTeJIbCTBYIOULUMH O06 OTHOCHTEIbHO OOuE 
eH «3aleyaTeBaeMOCTH» (PH3HOJOFHYeCKH CHJIbHOrO KOMMOHeHTa MpeMeTHEL 
pasqpaxkuTesel — mpH3Haka opmbt (Ta6. 1, mpotoKos I), HaO soa AC 
culywa, yKasbiBalollive Ha HapylleHHe «3aKOHa CHJIbIy PaspaxkuTeneh. Crexyic 
IMM mpHMep (cM. mpoToKkos II) noKasbiBaeT, UTO OTBETHAA JesTebHOCTb HCHb 
TyeMOro ONpesleAeTCH B OCHOBHOM IIPH3HaKOM I[BeTa — OTHOCHTeIbHO Cwa6bl 
KOMIIOHEHTOM IIpeJMeTHbIX Pas paxkuTeseH. CulelyeT OTMeETHTb, YTO STO ABJICHH 
HapylWleHHA «3aKOHa CHJIby MPH UCC/leqOBaHHU «3alleyaTJeBaeMOCTH» MpelMe’ 
HBIX PasAPaxKUTeNeH BCTpeyalOCb MOUTH MCKJIOUNTeIBHO y JeTeli Max BOS 
pacTHBIX rpynm (3—5 ser). 

O70 sBJeHHe, HaxofsAllleecH Kak OYTO BIPOTHBOpeuMM C H3BeCTHEIMU usu 
JIOPHYCCKHMM 3aKOHOMePHOCTAMH, TpeOyeT ClielWaIbHOrO aHalM3a. OKCIE 
PUMeHTaJIbHbIe (akTh! CBUeTEMbCTBYIOT O 3ABHCHMOCTH yKa3aHHbIX HapylWweHH 
OT AJIMTEIbHOCTH CileQOBbIX Nays (mpoToKon ITI). Onbir 26 XII 1955 r. (mpore 
Kou I]]) wuwocrpupyeT H83MeHEHHA B OTBETHEIX peaKUHAX PeOeHKa, CBAZAHHb 
450 


Ta6Omuua 1 
ee OE) ee Eee 


in Cnezosaa 
PEAbABNAeMBIE OOpasubl llay3a Byi6op peGeHKom reomerpHueckux muryp. 
B CeK. 


| +> See ee 


I. Cama T., 6 mer. 10 mec. IIporoxon onpita 10 X 1955 r. 


3eNleHbI Kpyr 30 IIpaBusmbHo 

pacupiit KBay pat 30 CyuHni KBaypat 
WHA TpeyroJbHHK 30 Seenblii TpeyrouIbHUK 
JeneHblit Kpyr 30 IIpapusbyo 

\<pacupl Kpyr 30 Keats Kpyr 


II. Jltoga JI., 3 roga 9 mec. Iporokon onbita 7 XII 1954 r. 


Cpacubii TpeyrombHHK 30 Kpacubiii KBagqpaT 
‘Keatpti Kpyr 30 IIpaBustbHo 
enennuit KBaj\paT 30 SeueHbla Kpyr 
|CHHHH TpeyroJIbHuk 30 CHHHH KBapat 
\Cpacublt KBay[paT 30 IIpaBuibHo 
Kenta Kpyr 30 Kestpia KBapat 


Ill. Harama ®., 2 roma 44 mec. IIporoxo.s onsira 26 XII 1955 r. 


@\pacHblH KBaypaT 1 Kpacuplli TpeyrouibHHK 

eJIeHbIH Kpyr 1 IIpaBusibHo 

MHA KBay pat 1 Cunu Kpyr 

CNITbIM KBaypaT 30 IIpaBuJibHo 

MHA Kpyr 30 SeneHblt Kpyr 

(pacHbii TpeyroubHUK 30 IlpaBustbHo 

PeJIeHbIH KBaypaT 30 II paBuJibHo 

| CJIeHbIM TPeyro.IbHHK 60 SajlaHHe BbIMOJHATb OTKa3bIBaeTC A 
CTH KBadpaT 60 SeneHbli Kpyr 

(CMHHH Kpyr 60 Kpacubii KBagpaT, 3aTeM KpacHbId Kpyr 


IV. Hennu X., 5 ner 5 mec. IIporoxon onsita 10 II 1956 r. 


i Kets Kpyr 4 I]papusibHo 

\(pacHblH KBaypaT 4l KetTpit KBalpar p 
eneHbid TpeyrovIbHuK 1 CuHHuH TpeyroJIbHHK, 3aTeM — 3eJIeHbIA 
Kpyr 

/CpacHbId TpeyroJIbHHK 1 Il paBnsibHo 

‘Kern Kpyr 4 SeeHbit Kpyr 

}CpacHbii KBaypaT 60 IIlpaBusbHO 

BesieHbi Kpyr 60 TIpaBusbHo 

Ketel Kpyr 1 3eueHbIH Kpyr 


V. Ana B., 4 roma 11 mec. TIpotoxos onpita 16 XII 1955 r. 


‘Kea KBagpaT 30 SeneHbIH KBay pat 
‘Kean TPeyrouIbHHK 30 Sesenbili TpeyroubHUk 

Xpacunti KBafpaT -+ 9KCTpapa3sqpaxku- 30 Kpacublit Kpyr 
TeJIb 

3eeHbI TpeyroJIbHHK 30 Kpacupii TpeyroJIbHuK 

VI. Cracs, 6 net 7 mec. Mporoxon onsira 19 XII 1955 r. 

| 

30 I[paBusibHo 

Kpacupiii KBaypaT 

Benenbii Kpyr 30 I1paBuJIbHO 

Keats TpeyrovJIbHUK + 9KCTpapasspa- 30 SeeHbI TpeyrouJIbHuK 
MKUTEJIb 


30 IlpaBuaBio 


Cunnit xBaypat 
~ ae 30 IlpapuuibHo 


Ket TpeyroJIbHHK 
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VII. Hearn X., 5 ner 5 mec. Ilpotoxon onpita 6 II 1956 r. 


Kentoi Kpyr 30 I]paBubHo 

Cunuli KBaypat 30 Kpacubl KBaq pat 

Kpacubl TpeyrouJibHuk 30 [IpaBusbHo (MoTparuBaeTcA WO CHHEray 
TpeyrOJIbHHKa) 

SejeHbli Kpyr 30 Cuuul Kpyr 

Kpacupia Kpyr 30 IIpaBubHo 

CuHHi KBaypaT 30 TI paBusbHo 

SeneHbli TpeyrobHHK 30 I]paBusbHo 

Keto KBalpat 30 IIpaBuibHo 


C YBeJIHYeHHeM JVIMTeIbHOCTH CJIeQOBbIX Nay3. ABeHHe HapylleHHA «3aKOHé 
CHJIbIy (Hea9KBaTHa peaKIMA B OTHOLIeHHM MpusHaka (popMbl), OTMeyaBlleecs 
MPH KOPOTKHX C/leMOBbIX May3ax (1 cek.) cMeHaeTcA pH naysax B 30 ceK' 
ayl9KBaTHOM peakiiHelH Ha MpHMeHAeMble MpeAMeTHble pa3sqpaxkuTelu (pH Hel 
KOTOPOM HapylleHHH peaKIHH B OTHOIWeHHH WBeTa NpeqMeTa — BMeCTO CHHer¢ 
Kpyra peOeHOK GOeper 3esleHHI Kpyr). YBemuyeHHe May3 Ao 60 cek. compo 
BOK LaeTCA NOABJCHHeM Heal9KBaTHbIX OTBETOB B OTHOUICHHH o60uxX KOMNOHeH 
TOB IIpeJ{MeTHBIX pa3kpaxKuTeen. 

PesysbTaTbl 9TOFO ONbITa, YKa3bIBa Ha IIpAMY!O 3ABHCHMOCTb napanoxcamtll 
HbIX OTHOWeHHH B 3HaYeCHHH OT/eJIbHbIX KOMIIOHEHTOB IIpeQMeTHBIX Pasi parxKul 
Tele WIA ompeqeteHua sccekta ceMOBbIX peakIHH PeOeHKa OT OTHOCHTeJIbEY 
KOPOTKHX CJIeQOBbIX May3, alOT OCHOBaHHe CBA3bIBaTb 9TH ABJICHHA C MeTOAHYet 
CKHMM YCJIOBHAMH 9KcMepHMeHTa. Mcnomb30BaHve MPH MCCJIeAOBaHHH Cle OBbI 
MpolleccoOB peakIHH BbIOOpa MpeMeTOB NO OOpaslly HeH30eKHO OOYCJIOBINBaJM 
B3aHMOJeHCTBHe Pa3skPaxKUTeJIbHbIX MpOleccoB — CJleqOBOrO HW BO3SHHKAalOllers 
NpW AeHCTBHM HaJIMYHbIX MpeAMeTHbIX Pa3sqpaxkuTesleH,— uOo peOeHKy HYKHE 
ObIIO He TOJIbKO «3aMOMHUTb» (PUTYPy HO HW «y3HAaTb» ee CpeqH APyrux reoMerTpH 
yecKHX (buryp. B Tex calyyaAx, Kora yKa3aHHble MpoOlleccbhl OKa3bIBaJIHCb JO) 
CTaTOUHO CHJIbHbIMH, CYMMHPOBaHHe HX IIPHBOANIO K NepeBo3s0yKTeHHIO «NyHK{ 
TOB» KOPbI, COOTBeETCTBYIONLUX eHCTBHIO (PH3HOJIOTHYeCKH CHVJIbHBIX Pas paxKuTe? 
JieH. B CooTBeTcTBHM C HallMMH IpeKHUMHM HCCeqOBaHHAMH, NOKa3aBIUHMhii| 
4TO IPH3HaK CPOPMb! ABIAeTCA WIA ReTeH 3—5 JleT OTHOCHTEJIbHO CHJIbEBIM KOM1 
MOHEHTOM IIpeMeTHBIX pasqpaxKuTeleH, CllelyeT CUHTATb, YTO NepeBos6yxK Te: 
HHe KOPKOBBIX «ITYHKTOB» AHHbIX KOMMOHEHTOB Y HCIbITYeMbIX YKa3aHHOH Bog} 
pacTHOH rpynnbl mpexcraBlsAeT 3aKOHOMePHOe ABJIeHHE. CyMMupoBaHne BOS} 
OyKeHHA B pe3yJIbTaTe B3AHMOJeHCTBUA CJIeQOBbIX pa3sqpaxkeHuH u pasy_pai 
*KeHHH, HYULMX OT HelOcpeCTBeHHO JleHCTBY!IOWIMX MpeMeTHBIX pasqpaxkui 
TelleH, OOyCJIOBIMBad TMepeBosOyKeHve «MYHKTOB» CHJIbHbIX KOMIMOHeCHTOB}) 
BMeCTe C TeEM MPHBOLHIO K ONTHMAJIbHOH BOSOYAMMOCTH B «MYHKTaX» cwlaObl 
KOMIOHeHTOB, 4TO H NPOABJAJOCb B peakKIHAX PeOeHKa B BUe NapaOKcaJIbHbIy 
ABJICHHH — MaCKMPOBaHHH Mpu3haka (OPM! IPH HaJIMUMH aSKBaTHOM peakIHF 
Ha WBeT mpeyMeta. Tot cbakT, YTO MO Mepe YBeH4YeHHA MpOOMKUTeIbHOCTH 
ClleHOBbIX Mays MapalOKcalbHble OTHOWIeHHA YCTYMaloT MeCTO OTHOLeHHAM| 
COrlacylOulMMCA C JelCTBHeM «3aKOHA CHVJIbI>, HECOMHCHHO CBA3AH C OCaGsIeHHeM 
CleROBOrO Pa3s\paKUTeIbHOrO Npollecca, a CJleOBaTeIbHO, HC YMeHbIWeHHeM 
BO3MOXHOCTH BOSHHKHOBeHHA MepeBOsOyKTeHHA B «IMYHKTaX» (pu3HOMOrH4eCKHI 
CHJIbHBIX pasiparxkKuTeviel. | 

Ha CBA3b pa3/IMYHBIX 0 XapakTepy BHeIIHHX ABeHHH, HaOmo_aBLIUXcs 
y HeTeh 3—5 JleT (HealaKBaTHad peaKIMA Ha PopMy MpeyMera — cm. Tau. 1} 
mpoTokom I) u y MCMbITyeMbIX CTapUlero JOMIKOMbHOrO Bo3pacra (HealaKBaTHas ! 
peakUHA B OTHOWeHHH NpusHaka llBeTa— cM. Ta6 1, mporoKou I), yKa3bIBael 
onpiT 10 II 1956 r. 
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AnauM3 aHHBIX MpotoKoua IV moKas3piBaet, YTO B 3TOM culyuae CYMMHpoBa- 
iHe MpolleccoB BosOyKeHHA MPHBeO K KOHMeHTpPallHn BO3OYKleHHA B <IyHK- 
\faX» CHJIDHBIX KOMIOHEHTOB, CONPOBOKAaBlelcCA OTPHUaTeIbHOH MHAyKUHeli 
|MIYHKTOB» CJ1aObIx PasipaxkuTeeH, YTO B OTBETHEIX peaKIMAX PeOCHKa BBIABH- 
s10Cb B BHjle HeaSKBaTHOM PpeaKIHH Ha WBeT MpeyMeta. Bmecte c TeM NpHBeleH- 
ABIM MPOTOKON OMbITa CBUeTeJIbCTBYe€T O BOSMOXKHOCTH NepexOfa KOHILeHTPH- 
)2OBaHHOrO Mpollecca BOsOyKeHHA B «MYHKTAaX» PU3HOJOFMYeCKH CHJIbHBIX KOM- 
)JOHEHTOB B COCTOAHHE NepeBo3sOyxeHHA MPH OAHOBPeMeHHOM BO3HHKHOBeHHH 
MITHMaIbHOH BOSOYAHMOCTH B «MYHKTaX» cCNaObIX pa3skpaxKuTevteli (HasMuHe 
PMeHbI HealS>KBaTHOH peaKUHH B OTHOIeHHH MpusHaka WBeTa Heal9KBaTHOIt 
/PeaklHeH Ha (POpMy MpeMeta, OTMeYaBlieecs y HCIbITYeMOFO MPH UpelbABAeHUH 
}eJIeHOrO TPpeyrouIbHuKa). 
| CooOpaxkeHHA O BO3MOXKHOCTH CYMMHPOBaHHA HEPBHBIX MpoweccoB HaxOLsAT 
}IOATBEP2KWeHHe B MaHHbIX, NOJYYCHHEIX NPM UCNITAHHH JelicTBHA 9KCTpapas- 
(\paxkuTeeH, B Ka¥eCTBe€ KOTOPHIX CJIYKMIM 3ByYalive urpywKH. Pesypratet 
\IPHMCHEHHA SKCTpapasipaxuTeneli CBUAETEIbCTBYIOT O Pa3/IHUHbIX CyYaAx 
3aMMOJeCHCTBHA HCCJIeAyeMbIX HaMH CJIEQOBbIX MPOWeCccOB H BOSOYKeHHA, BOB- 
HMKalollero Mp AeHcTBHH NMOCTOPOHHHX areHToB. Ecu cyMMupoBaHue yKa- 
3aHHbIX MpOWeccOB B KOPKOBbIX «IYHKTA@X» CHJIbHbIX KOMMOHEHTOB JOCTHTaeT 
TeMeHH NepeBosOyXeHHA, TO B peakKUMAX UCMbITYeMbIX HaONIOJaloTCA OTHO- 
/UeHHA, HIJIOCTPHpyeMble MPOTOKOJIOM onbiTa oT 16 XII 1955 r.,— nosBaenne 
(ASKBaTHOH peakIlHH Ha I[BeT MpeAMeTa HapsAy C Heay9KBaTHbIM OTBETOM B OT- 
|4OlWleHHu MpHsHaka @opmpl. Ec xe CYMMHPOBaHHe HepBHbIX MpoleccoB MpH- 
30]HT JIMWIb K KOHUeHTPalvH BOsOyKeHHA B «MYHKTAX» CHJIbHbIX KOMIIOHEH- 
{f0B, TO B peaKIHAX HCIbITYeMbIX OTMe¥aeTCAH MACKHPOBaHHe 3HaveHHA MpH- 
3Haka IBeTa TPH COXpaHeHHH af9KBaTHOH peakUHH Ha topMy MpeszMeTa (cM. 
jnpotoxon VI). 

IIpeqctaBiseT HHTepec (bakT OTCYTCTBHA ONWCaHHbIX HapyleHuli MpH 3a- 
eHe MpeJMeTHBIX Ppa3ipaxKuTeJeH pa3slpaxuTeIAMH BTOPOH CHIHaJIbHOH CH- 
{2TeMbI, 4TO CJlelyeT MOCTaBHTb B CBA3b CO CMeMNPHUYHOCTHIO JelcTBUA CJIOBa 
tipotokoy VII). M3 pe3ymptTaTos onbitos oT 6 II 1956 r. (npotoxon VII) BuguHo, 
TO Heajl9KBaTHOe OTPpaxkeHve MPpH3HaKa WBeTa CBA3AHO CO CJlelaMu JelHcTBUA 
japewMeTHbIX paszpaxkuTeseli (1), a He CO CJleaMH COOTBeTCTBYIOWIMX HM CJIO- 
eCHbIX pa3sqpaxutesel (II). Ham npeaqctaBseTca, UTO B3aHMOJelcTBHe HepB- 
(ABIX TIpolleccoB, HeH36exXHO BO3HHKAaIOlee MPH OCYIMeCTBJIeHHH BbiIOOpa Mpedl- 
IMeTOB, B culyyae JeHCTBHA COBeCHBIX pas[paxkuTeseli — unoe, YeM TPH Jek- 
‘TBHH MIpeAMeTHBIX pas{paxuTeseH, He CBOAMMOe K OTHOLMeHHAM MIpocToro cyM- 
\vmpospanua. HaoGopor, JelicTBHe ceqOB CJIOBeCHbIX pa3sypaxkuTeJeli yMeHb- 
‘aeT BOSMOXKHOCTh MepeBO3OyXJeHHA KOPKOBbIX «MYHKTOB» CHJIbHbIX pa3qpa- 
‘KuTesieiH. I]o-BHMMOMY, 3TO IIPOHCXOUT 3a CYeT TOPMOXeHHA JelcTBUA pas- 
paxutTesieH NepBoH cHrHaJIbHOM CHCTeMBI. 

@MakT B3aHMOJeHCTBUA HeEPBHbIX MpolleccoB, OOycOBJeHHOrO MeTOAHYeCKH- 
HW YCJIOBHAMH SKCIepHMeHTa, HeOOXOAHMO HMeTb B BUHAY UPH OlleHKe ABJeHHit 
(AHaJIMUTHKO-CHHTeTHYeCKOH JeATeJIbHOCTH KOpbI Oo/bWIHX TosywMapH YToJoB- 
4oro Mosra. 


ViuctutTyT 9BOM10UMOHHOM cusnosoruH uM. MH. M. Ceyenosa Tlocrynuso 
Axkayemun Hayk CCCP 31 X 1958 


} I[MTHPOBAHHAA JIMTEPATYPA 


f 13.B.2euucosa, C6opx. Bonpoc BospacTHol dusvonorun pedenka, B. 75, 189 
#1955) ?H. TI. Masaos, Tasaoscxue Cpenui, 1, 1949, crp. 207. 
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Jloknaygp AkayweMun HaykK CccP 
1959. Tom 125, Ne 2 


A. Jl. HO3PAUEB 
O JEMCTBHH CEPOTOHHHA HA HEPBHYI!O CHCTEMY 


(IIpedcmaenexo axademukom H. H. Axnusxoeom 24 XI 1958) 


B nocseqHHe roxbl HCKJIOUWTeAbHbIM WHTepec HCCJeOBaTeJIeH MpUBJeYve? 
K H3yYeHHIO POH CepOTOHHHa (5-rHApOKCHTPHNTaMHHa) B OpraHH3Me UH eFo BJM FF 
HHIO Ha pa3muuube dbyHKuun (°,*,” 11), Ito NoBbIlWeHHOe BHHMaHHe OObACHAeTC! 
IIPHCYTCTBHeM CepOTOHHHa BO BCeX OpraHaX H TKaHAX YeJIOBeKa H *KMBOTHBIX 
HaXOJAMMXCA Ha Pa3JIMYHbIX YPOBHAX (puMOreHeTHYeCKOrO pa3sBHTHA (4)] 
IIpu Bcem MHorooOpa3HH UccJeqOBaHHH MoKa elle HMelOTCA OFpaHHYeHHble 
NOpoH MpoTHBOpeyMBble CBeJeHHA, OTHOCAMHeCA K BJIMAHHIO CepOTOHHHAa Hi 
HePBHYIO CHCTeMY YeJIOBeKa H 2KHBOTHBIX, HU COBEPUWIEHHO HeOCBeLIeCHHbIM OCTAaeTI 
CA ero BJIMAHHe Ha YCJIOBHOpedbsIeKTOPHY!O JeATeJbHOCTb. OTOT BOoIpoc mpi 
o6pes oco6y!0 3HaYHMOCTb B CBA3H C IpHMeHeHHeM CHHTeTHYeCKOLO CepOTOHHH 
B 3apyOeKHOH MCHXHaTpHH. 

Halue uccieqoBaHve MpoBeyeHO B CpaBHHTeJIbHO-*U3HOJIOrHYeCKOM Tvlay 
Ha 25 romy6ax, 18 kypax, 7 KpowMKax. 

IIpv oHOKpaTHbIX BHYTPHMBIIUIeYHbIX BBEJeCHHAX OOJIbUIHX JO3 CepOTOHHE 
(20—40 mr/kr) y romyOeH Ha6mloqaeTcA OOmlaA BempeccHA, KOOPAHHATOPHhs 
paccTpolcTBa, NOoTepA OPHEHTHPOBKH, TPeMOp MbILIM; rHOeIb NTH HacTyMad 
yepe3 11—21 mun. BBegeHuve CcepoTOHHHa B NOAKPbWIbUOBY!O BeHY B o3e | mr/x 
BleKIO 3a COOOH CMepTeJIbHbIM HCXO, HOO B MOMeHT BBeeHHA, JIMOO ciycr 
HeCKOJIbKO CeKYHA ocsie Hero. I]HesMorpaMMa H KapAMorpaMMa, NOJIyYeHHb 
Ha YePHHJIbHOMHMUIYIWeM OCWHsIOrpade, MoKa3sasiH, YTO Nocse BBeeHHA cepo) 
TOHHHa HaOwlolaeTcA pe3Koe H3MeHeHHe J[bIXaTeJIbHOrO HW CepyleyHOrO puta 
CMepTb HacTyllaeT B pe3YJIbTaTe OCTaHOBKH JbIxXaHHA. Bosiee HU3KHe JlosH 
(0,01 mr/Kr) yrHeTatoT OTBeTbI Ha MOCTOPOHHHe pa3{paxKHTeJu, BbISbIBaIOT Jer’ 
KY!O MbIIUeYHY!O APOXb, OJHAKO MPH STOM MBILIMbI COXPAaHAIOT CBOIO eCTeCTBEH 
Hyfo ympyroctb. IIpuHzaHve rowoBe H KOHeEYHOCTAM HethH3HOJIOrHYeCKOrO MG 
JIOMEHHA BJIEKIO 3a COOOM HeMeJWIeHHOe BOCCTaHOBJeHHe Noso*KeHHA, CrycTs 
45 mMuH.— 1 4ac ykKa3aHHble H3MeHeHHA B OOWIeEM COCTOAHHH UCue3auH. 

TIpeactapaaeT uHTepec PpeakKWHA KYP MPH BHYTPHBeHHbIX BBeJeHHAX Cepo)h 
rOHHHa B 4o3ax 1—20 mr/kr, cocTosllaa B OypHow JBuraTembHOH u romocoBoky 
peakuHH B TeYeHHe 5—7 CeK., KOTOpand OOA3aTeMbHO COMpoBOKMaNach ede 
Kalle, 3aTeM B TeyeHHe 3—15 cek. HaOsIOJaloch MoOmHOe O6e3,BHXKUBAaHHe 
IITHIUbI, paccwa6JieHHe MBILUI, OMYCKaHHe roJOBbl. O6sA3aTesIbHbIM NOKa3aTesie 
ABIANACh HaCcTyNaloulad BCe_ 34 STHM ObIKa (AbIXaHHe yacToe, Halpss 
2KeHHOe, C OTKPBITbIM KJIIOBOM), OOWMee yrHeTeHHe B TeyeHHe 1,5—2 uac. IIo) 
HOOHYIO peakUHIO y KYP MOXHO ObWIO HaONOLaTb IPH BHYTPHMHCTepHaIbHOM 
BBeJeHHH CepoTOHHHa B Jose 0,I—1 mr/xKr, Torga Kak y romy6el STH Ke O3H4 
POBKH BJleKJIM 3a COOOH CMepTesbHbI4 ucxon. Jlo3a 0,01 mr/Kr B nepBbie 10 MHH] 
nocie BBeeCHHA BbISbIBaIa y TouyOeH ABUraTeJIbHble PaccTpolicTBa, BHe3arl4 
Hble Mpunakkw 3—4-ceKyHAHOH MpoloJKHTebHOCTH. | 

IIpu noxkox%KHoM BBejenuu 10 mr/Kr cepoTonuna y rouyGeli HaGwogamace 
oOuad JenpeccuA, HapylweHve JleTaTeIbHOi PYHKUHH, NOHWKeHHe MbIleuHord! 
TOHyca, a IipH BBeZeHHu | Mr/Kr HMesO MeCTO TOPMO3HOe BJIMAHHE CepOTOHHHa) 
Ha MpoxABseHHe OOUlel BOSOyYAUMOCTH, JerKUli Tpemop. | 
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B TeveHHe Bcero TepHoya uccieqoBanuli ocobce BHUMAHHe OBLIO oO palljeHo 
fa COCTOAHHE MbIlleyYHOrO ToHyca romyOeli, KYPp H KPOJIMKOB, MOCKOJIbKY B 
iTaIbAHCKOH MHTepaType (°,°,'*) yKa3blBaeTCa Ha NOJIyYeHHe c MOMOMIbIO cepo- 
pOHHHAa y coOak H JIATYlieK KaTaselTHyecKoro TOpMoxKeHUA, OnaKo TloqOOHOe 
sOCTOAHHe ABHTAaTebHOPO OlleleHeHHA C XapakTePpHbIM M3MeHeHHeM TOHYca 
AYCKYJaTYPbI B HaIMX ONbITAX NOYYHTb He yMaslOcb, XOTA STOT BU TOpMoxe- 
1M] B SHAYHTe/IbHOH CTelleHH BbIpPaxKeH HMeHHO y Kyp (1,?). 
| Jia Oouee NomHoro MpescraBseHud O KaTaslenTroreHHolt POJIH CepoOTOHHHA 

y TpeX Kyp B TeyeHHe 20 ceaHcoB OblIa NOyYeHa SKCIePHMeHTAabHad ONTUKO- 
eHHAA KaTaJieMCHA, CONPOBOXKTaBlUaACH XOPOUIO BbIPaXKeHHbIM IacTHYeCKUM 
POHYCOM MbILUI IeH, TYJIOBHUa H KOHeYHOCTel, KOTOPbIli Tak »Ke, KaK H HeecTe- 
“TBeEHHOe TOJIOMKeHHe, HEH3MeEHHO COXPaHAJICA B TedeHHe Bcero onmpita. Y uer- 
3ePTOH KYPHIbI NOMYYT KaTaJeNCHIO He YAaNOCb, OLHAKO MBI COWIM HeEOOXOMH- 
MbIM BKJIOYMTb ee B ONbITHYIO rpyNMy M BbIACHHTb BO3MOMKHOe BJMAHHE CepoTO- 
}iHHa Ha Npollecc BbIpaooTKH KaTasiencuH. CepoTOHHH HasHayaJicA BHYTPHBeHHO 
Ba 10 MuH. Jo Havana onbiTa B TeyeHHe 3 onbiToB. Tlocuie BBe_eHHA CepoTOHHHA 
y ABYX Kyp B TeyeHHe OMbiTa HaOMoLaIMCh NepHosMyecKHe CaMONPOUSBOUIbHbIe 
IACTOPMAXKHBaHHA, KaTaJleNCHA CMeHANaCb AKTHBHOM JBHraTesbHOH HM rosoco- 
«80H PeakUWeH B TeyYeHHe HeCKOJIbDKUX CeKYH, 3aTeM KypHIa BTOPHYHO BHalawa 
8 KaTaJlellTH¥ecKoe cocTosAHHe. Y TpeTbeli KyPHIlbl CyUeCTBeHHbIX H3MeHeHHT 
yCTaHOBHMTb He yasocb. Y BKOUeHHOH B ONbIT YeTBeEPTOH KyPHUbI, Pe ONTHKO- 
reHHad KaTaJieNcHs He Obila NosyyeHa, NOX BIMAHHeM CepOTOHHHA He HaGvlosa- 
MOCb IIPOABJICEHHA WaxKe IJIeMeHTOB KaTaJielicuH. 

Takum o6pasom, y rowyOell H Kyp KaTaJleNToreHHoe JelicTBHe cepoToHHHa 
IPOABAeTCA, HallpOTHB — Y KYp OH NepvouyecKH pacTOpMaxkuBaeT ye 
bIpaOoTaHHy!o ONTHKOreHHYIO KaTaJiercuio. 

B jlaibHeliieM Mp HCIbITaHHH MaJIbIX O03 CePpOTOHHHa Mp MWOKOXKHOM 
(PouyOH) HM BHYTPHBeHHOM (KYPbI) BBeJeHHH Hac HHTepecoBaJIO BJIMAHHe Cepo- 
\TOHHHA Ha BBICIIYIO HepBHY!O JexTesbHocTb. M3yyeHve MpoBowvsocb NO ABura- 
(TeJIbHO-TIMWeBoH MeTOJHKe Ha 9 rouy6ax u 4 Kypax. B donoBprx onbitax, mped- 
@1eCTBOBaBIUHX BBeeHHIO CepOTOHHHa, YPOBeHb YCJOBHOPpedMeKTOpHOH jes- 
\iTeJIbHOCTH ObIJI TMOCTOAHHO BBICOK, HaOwJiofalacb BbICOKaA CHOCOOHOCTb K pa3- 
BUTHIO CHJIbHOrO TOPMO3HOrO Tpolecca. 
| Ha oguHokpaTuHble BBeeHHA CepoTOHHHa B ose | mr/kr romyOu OTBeYaIH 
MIOHV2KeHHeM YCJIOBHBIX pedbleKcoB 1o 20—60%. M3 Hux y nomOBMHbI BoccTa- 
‘HOBJeHHe MpexXHero YPOBHA pedieKTOPHOH MeATeIbHOCTH HaOwOaslocb yxKe 
JB culeyrolleM onbite. Y ocTasibHbIX rosyOeH NOCTOAHHBIM ypOBeHb Obl AOcTur- 
layr na 3—4 genb. Be3ycJIOBHbIH pedbieKc He IlpeTepMeBadl PH 3TOM KaKHX-JI1HOO 
}M3MCHeEHHH 3a HCKJIIOYeHHeM OHOrO rouyOs, rye JaTeHTHbIM NepHoy OesycJoB- 
HOrO pedsiekca Bo3pactay oT | Jo 14 cek., y Hero 2ke HMeJIO MeCTO TOHHKeHHe 
Tudbe pevMpoBoyHOro TOPMOXeHHA, BLIPAKaBlleecA B NOABJICHHM OTHOCHTEJIb- 
HbIX [uddPepeHUMpoBoK. 
| CeporonuH B Jose! 0,1 mr/Kr Tak>Ke BBISbIBaJI CHHYKeEHHE YPOBHA YCJIOBHOPe- 
i(bieKTOPHOL JeATebHOCTH JO 60—80% uaIH TosHOe OTCYTCTBHe ee y OMHOrO 
Lroy6sa, CHW2KeHHe HJIH OTCYTCTBHe HaOsl0xaocb B TeyeHHe I1—3 AHeH, pH 
3TOM JiaTeHTHble! MepHOAbI YCOBHbIX PpedseKCOB Y/IMHAHCh MO 5—17 cek. 
B 93THx clyyatxX MpOABIANOCb He3HadHTeJbHOe MOHMKeHHe nudbepe nity po- 
‘BOUHOFO TOPMOXKeHHA. 
| Maapie no3nt ceporonuna (0,05—0,025 mr/kr) y mecTu roayOeli He BbISBI- 
BaJIM Maj|eHHA YPOBHA MOJOMKUTEbHBIX YCOBHOPePJICKTOPHBIX OTBETOB, Y J[BYX 
‘romy6eli HacTymas0 MOHHKeHHe YCAOBHBIX pedleKcoB o 40—60%, y omHoro 
‘M3 HUX B 9STOT MepHO MOABHJIHCb OTHOCHTeJIBHBIC uddepeHuHpoBKH. OTOT 
paKT MO2KHO TIOCTaBHTb B CBA3b C HHAMBUAyasbuou OCOOeHHOCTbIO YKa3aHHbIX 
‘Tomy6el, MOCKOAbKY MH Apyrve Nosbl BBeeHHOTO CepOTOHHHAa BbISbIBAaJIH Y HUX 
Oosee rayOokve H3MeHeHHA. 

. Tipu BpeseHHv MaJIbIX 03 3HaYHTebHO MOBbIMAaIaCb YCTKOCTb OTBETOB Ha 
| YCIOBHbIM pasipaxkuTelb B 1—3 JeHb Nocde BBeqeHHA. MoxkHO JlyMaTb, 4TO 
‘Masible O3bI CepOTOHHHa YCHJIMBAaIOT NpoOlleccbl YCMOBHOrO BOSOYKJeHHA, IpH- 
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yeM STO JlelicTBHe He COMpoBoxaeTca HapyluieHvem MpolleccoBw Auppepexuupc 
BOYHOrO TOPMOMKeHHA. | 

Cxojupie, XOTA H MeHee BbIPaXKeHHble CABHIH YCOBHOpedeKTOPHOH JeATeE 
HOCTH Ob BbIABJICHbI Y KYPp pH BHYTPHBeHHbIX BBeJleHHAX CePOTOHHH 
B yo3e | mr/kr OH 160 He BBISbIBaJI CHH2KEHHA MOMOKUTEMbHLIX YCMOBHOpeduleK 
TOPHBIX OTBETOB, YAIHHAA JIMLWb JATeHTHbIe MepHosb! (pH 3TOM Audhepenun 
POBOUHOe TOPMOXKeHHe He NOLBepraocb H3MeHeHHAM), HOO NOHMKAaI BOOYAH 
T@JIbHbIi Mpouecc. BesycOBHBIH pedleKc He Opis NOABep?KeH KaKHM-JIHOO He 
meHenuam. J]o3a 5 Mr/Kr BbISbIBasIa Goulee TulyOoKHe H3MeHEHHA yCNOBHOpedie 
TOPHOM JeATeJIbHOCTH, CHHKAA YHCIO MOMOKUTEMbHbIX OTBETOB JO 16—38 %; 
Tlokasatesem nocjelelicTBHA ABHJIOCb pacTopMaxkHBaHHe AuddepeHIHpoBor 
H BO3pacTaHHe JlaTeCHTHbIX NePHONOB YCJIOBHbIX pecPJIeKCOB. 

Breyenue B 6OKOBOM MO3rOBOH KesyNovek 0,7—5,0 mr/kr CepOTOHHHA HeHap: 
KOTH3HPOBaHHbIM KPOJIMKaM COMPOBOAMaOCb pe3KHM YIrHeTeHHeM OovJeBO? 
YYBCTBHTeJIbHOCTH, TPEMOPOM 2KeBaTeJIbHbIX MbIILIML, MYCKYJaTYPbI Wev H Ipy, 
HOrO Mosca, pe3KOH OfbIIKOH, casMBallHeH, MOYeHCIyCcKaHHveM, Iyvera3He 
OTCYTCTBHeM pOroBH4uHOrO Pedbiekca, MHCTOHHeH, MeJICHHbIM HaCHJIbCTBeHHbIT 
MOBOPOTOM rosoBbI B cTopoHy. Uepes 20 muy.— | yac y AByX KpOJIMKOB BUT 
TeJIbHble peaKIMH MepexoLuH B CyROpoxKHble NpPHNaKH, 3akaHyMBalollvecs 
onucToToHycom. IIpogomKuTesbHOCTb mpunaqka 3—4 cek. c 5—7-cekyHJHBIN 
WH 3-MHHYTHbIM HHTepBasioM. Y ofHorO H3 HHX HaOwIO{aOcb MOCTeNeHHOs 
HapacTaHHe 4HC1a NpHNalKos, yepe3 5 yac. MOCJIe HHbeEKIMM B TeYeHHe MHHYTH 
Ha6slofasoch 5 CueAyIOUUX OHH 3a ApyrHM MpHnayKoOB; MpoOJKUTebHOCTI 
TOHHYeCKON (basbl B KaxKOM H3 HX 3 cek. Uepes 7 yac. TOHHYeCKaA (basa MPO! 
JomxKanacb 3,5 MMH. Crelyroului Mocuie BBeeHHA JleHb XaPpaKTePH3OBaJICA Pes 
KHM YIrHeTeHHeM, MOHHKeHHeM OowleBOH H pe3KHM CHH2KeHHEM Ses 
YYBCTBHTeJIbHOCTH. OTH KpOMHKH NorMOmH yepes 2,5—3 cyToK. Y ocTasIbHbi 
Mp BBeeHHH TaKHX Ke KOJMYeCTB CepOTOHHHA MpHNaKOB He HaOwoLasoc’ 

TlocTOAHHbIM CHMITOM TpeMopa Y KPOJIHKOB, CBHJeTeJIbCTBYIOWHH O Hapy 
WeHHH (PyHKWAH cpeqHero MO3ra, HapylleHHe JieTaTeIbHOM PYHKUHH y rouy6ell 
ayMHaMHA y KYp TocJIe BBeJeHHA CepOTOHHHA, SNHJeNTHPOpMHble NpHnayk 
y KpOJIMKOB CBHJleTeIbCTBYIOT O HapylWieHHH (PyHKUHH MOAKOPKOBbIX WeHTPor 
Bce yKa3aHHoe JlaeT OCHOBAHHA CUHTATb, YTO CePOTOHHH OKa3bIBaeT CBOe Jeli 
CTBHe Mpexjle BCero Ha MOLKOpKoBble, OOpasoBaHHA. 


MucTHTyT 9KCHepMMeHTaIbHOH MeHIHHBI Tloctynuso 
AkajeMui Me HUMHCKHX HayK CCCP 19 XI 1958 | 
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1959. Tom 125, Ne 2 


IMBPHOJIOFH A 


| E. X. MPHMMAK u H. A. CMHTTEH 
_K BONPOCY OB HCTOUHHKAX PA3BHTHA KAPOTHAHOFO TEJIA 


(ITpedcmaeazexo axademuxom H. H. Ill manvzaysenom 18 XI 1958) 


_ OjHuM 43 CyllecTBeHHBIX BOMpocoB B M3YYeHHH KapoTHAHOrO TeJla sB- 
WIHeTCH MCCeOBaHHe MCTOUHHKOB eo pasBuTHs. YcTaHoBjeHue ero reHeri- 
}¥eCKHX B3aHMOOTHOWeHHH, MHOrOKpaTHO oOOcyxaBuINxca B suTepatype, 
j30 MHOTOM ypa3qHWJIo Obl pasHormacHA O MpHHafexHOcTH 93TOrO opraHa 
K TeM HJIM MHbIM CHCTeMaM OpraHH3Ma, a CJleJOBaTeJIbHO, H O PYHKIMOHAJIbHOM 
»2fO HasHayeHun. 

»| B HacTosljel paOoTe H30%KeHbI pesyJIbTATbI WHTOMOrHYeCKUX Ha6OJeHui, 
4MerolluX Lesbo: 1) npocnequTb, H3 KaKHX y3JI0B HepBHOM CHCTeMbI MpoHcxo- 
)JMHT BbICeJIeHHe KJIeTOK, OOpa3y!OWJHX cleluuyecKHe 3JIeMeHTbI KapOTHAHOrO 
Pela, — CHMaTHyecKHxX (('?) H Ap.), mapacummaTuyeckux (1°,’) unu u Tex 
4 Apyrux (1°) H 2) BbIACHHTb KaKHe KJIeTKH Pa3BHBaIOWHXCA Y3I0B LaloT HM 
,fayano — HeipoOacTb, Kak cunTan []Bapu-Kapcren (14), cnonrMo6nactTer 
.7,°,%) HH elle He AudpepenuUHpoBaHHble 9JIeMeHTbI CHMMATHYeCKHX Y310B (1°), 
if B pa6otTe yYHTbIBaIHCb JIHTepaTypHble JaHHble 06 yYacTHH Me3eHXHMHbIX 
,2JIeMeHTOB B MOCTpoeHHH KapoTHyHoro Testa (27,14,15) Hy oO BO3MOX%KHOCTH TIpo- 
CXOKJeCHHA CMelMPuyecKHX IJIeMeHTOB H3 Me3eHXHMpbI (8,14), 

Matepuasiom Aa paOoTbl CJ1yKHJIH JaTHPpOBaHHble SMOpHOHbI Kpbic (oT 13 
o 20 cyTok) 4 MbilueH (oT 12 no 18 cyTox). PuKcaluA NpoHsBoAuMacb B Cy- 
‘MeMe c YKCYCHOH KHCOTOH, B xH_AKOCcTH LleHKepa c yKcycHOH KHCJIOTOH, B 
2MecH clupT + tbopmoy -+ yKcycHasd KucoTa HB 10% HeliTpambHom dopMa- 
\nuHe. Cepuiiuble MapadHHOBble Cpe3bl OKPAaINHBaJIHCb MeTHJIOBbIM 3@JICHbIM C 
\(IHpOHHHOM H 0 MesbreHy Cc AOKpacKOH CBeTJIIM 3eJIeEHBIM. SaposblH, PUKCH- 
POBaHHble B opMaJIHHe, HMMperHHPOBaJIHCb CepeOpom no MeTosLy Byke — Buub- 
toBckoro — JlaBpeHTbesa. 

. Bo3sHukKHoBeHHe OudypKaluH oOlleH COHHOH apTepHH BMepBble ylaeTcx 
|HaOul0aTb y Kpbic Ha 14,5 cyTKH, a y Mbileli Ha 13 cyTKH 9MOpHOHAbHOTO pas- 
MpuTuA. B 3TOT NepHo B OOMacTH On:ypKallWu CKaMIMBaloTCA KJieTKH Me3eH- 
'KHMHOTO THA C KPYNHbIMH, CBETJIbIMH, OKPYTVIbIMH 51{paMu C 1—2 sypplukamu. 
\MoponoruyecKH OHH He OTMYAIOTCH OT KJIeTOK aBeHTHI[HabHOrO COA 
(ICTeHKH KapOTHAHOH apTepHu H, M0-BUMMOMY, OOpasyioTCA B pesyuJIbTaTe ee 
‘paspacranua. K 15,5—16 cytTkam y 3apofbiluel Kpbic WH K 14 cyTKaM y 3apojbr 
‘tueti MbILUeli B STOM CKONJICHHH Me3eCHXHMHbIX 3JIEMEHTOB MOABJIAIOTCA TOHKOCTEH- 
Hble KPOBeHOCHbIe COCYAbI, OHO YBEMYMBaeTCA B pasMepax uM MpHoOperTaeT OKpyr- 
\yto cliMpaseBuguHyto d@opmy. Takum’ o0pa3om, Ha STHX cTaquAx SMOPHOHAJIb- 
(Oro pasBHTHA 3aKJa[bIBaeTCA Me3eHXHMHAA OCHOBa KapOTHAHOFO Teva. 
 B janbueliwem Ha6smofaetcxA oOoralljeHHe Me3eHXHMHOH 3aKJlaKH KapoTHI- 
‘Horo Tesla SuIeMeHTaMH HelipasibHoro MpOHCXOKMeHHA, MHIPHPYIOUHMH H3 
|pasBuBalolleroca BepXHero meHHOrO CHMMaTHYeckoro y3sia. 

| Bepxnut mehupii cumnaTHyecKHi y3em (g. cervicale superior) H YYBCTBH- 
| TeIbHbIM y3en OuyKalollero HepBa (g. nodosum) Ha H3y4aeMbIx cTanHAax pas- 
iBuTuA (14,5—16 cyTKH y 3apogpluel Kpbic H 13—15 CyTKM y 3apofbIlleH MbI- 
jet) MNOTHO NpHseraiwT K OOuleli COHHOH apTepHH B OOsacTH ee Oxcypkalun. 
B stor nepHog o6a y3na pesko oTMYAaIOTCA NO WATOMopdosorHyecKoH xXapak- 
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TePHCTHKe KJIeETOUHDIX JJIEMeHTOB, H pele BCero Il0 pa3sMepaM HeHpoO.1acTo) 
(puc. la). UyBcrButTesbHbIli y3e COCTOHT H3 HelipoOlacTOB M CMOHTHOOAaCTOR: 
KOTOPble K 3TOMY BPpeMeHH y2Ke MpHoOpeTaioT XapakTepHble IPH3HaKH PIHaJe 
HbIX H HePBHbIX 3JIeMeHTOB. HelipoOacTbl — 3TO KPYMHble KJIeTKH C oOWIMPHO} 
WHTOMNMAaSMOH HW OKPYIJIbIM CBeTJIbIM AQpoM c 1—2 ApHlUKaMH, a CHOHTHO! 
61acTbl — MeJIKHe, C 6oraTbIMH XPOMAaTHHOM ApaMH, HeCKOJIbBKHMH AJPbI 
KaMH H Y3eCHbKHM OOOAKOM IUWHTOMMAasMbI. OHM pacHowaraioTcsA OKOJIO Helipa 
OacToB. 

B BepXHeM IleHHOM CHMIaTHYeCKOM y3Jle OAHOPOMHbIe KIeTKH, NpeoOvlanaro 
lve Ha IIpeAbILYWIHX CTaMAX PaSBUTHA, TOJIbKO HaYHHAIOT B 9TO BpeMA Lud 
PeHUMpOBaTbCA H MpHoOpeTaTb cielupHyeckHe AIA HeHpoOMacTOB UM CHOHTHO: 
O6aCTOB MIpH3HaKH: Apa KeTOK HeHpoOsacTHyecKOrO THMa HeCKOJIbKO YBesH 
YHBaIOTCH B pa3sMepax H GuleqHeIOT, Apa CNOHTHOOMACTOB YIJIOTHAIOTCA H CT. 
HOBATCA TeMHee. HetipoOacTbl HIM CHMMAaTOOMAcThI BepXHero WeHHOro CHMNaTH 
yeCKOrO y3Jla HMeIOT 3HaYHTeJIbHO MeHbIUHe pa3sMepbl, YeM HelpoOwacTbl ty 
CTBHTeJIbHOTO y3us1a Oy alollero HepBa. 

Heo6OxXouMo OTMeTHTb, YTO HaHOoONbilee KONHYeCTBO CHMIAaTOOMAaCTOB pa 
novlaraeTcd B KpaHHaJIbHOH 4YacTH BepXHero WeHHOrO y3Jla, B TO BPeMA KaK } 
Kaya JIbHOM CKallJIMBaloTcaA MpeHMYWeCTBeHHO CIOHTHOOACTHI, H, MO0-BHUMOMY} 
3\eCb Ke OCTaeTCA HeKOTOPOe KOJIHYeCTBO MasIOLudpe peHI|H POBaHHbIX JJIEMeHTOB 

Sro pa3iM4yve B KNeTOUHOM cOCTaBe KpaHHasbHOH u KayambHol uactei 
BepXHero WeHHOrO y31a OCOOeHHO OTUeTJIHBO OTMe¥aeTCA K HayaJy Murpalni 
(16—17 cytku y xppic, 14 cyTKu y Mbllel), Korga M43 KayflaJIbHOH 4acTH ere 
B Me3e€HXHMHYIO 3aKJaqKy KapOTHAHOrO TeJla HaYHHAIOT BBICeIATbCA KJICTKE 
(puc. | 6). B ocHoBHOM OHM MpefcTaBNeHbr CHOHTHOOMacCTaMH HW HeKOTOPBIN 
KOJIMYeCTBOM CHMIaTOOacToB (puc. 1 @). 

B nepuog BbIceeHHA Apa CHOHrHOOaCTOB OosIee HHTEHCHBHO OKPAaLUMBaloTes: 
no @ebreHy, YeM Apa NOKOAWIAXCA CNOHTHOOMAaCTOB BepXHero iWeHHOr 
y3a. Brarovaps STOMY OHH JIerKO OTIMUAIOTCA OT ME3CHXHMHBIX KJIeTOK C Kpyii 
HbIMH CBeETJIbIMH ALPaMH, CpeqW KOTOPbIX MpOXOAAT BcTyMaA B Me3eHXHMHY 
3akla\Ky KapoTHHoro Tesla (puc. 1 2, 0). 

Y 17—19-HeBHBIX 3apomblueH Kppic 4 16—17-2HeBHbIX 3apOfbillel MbIlUe 
KapOTHHOe TelO MpelcTaBsseT CoOoH OKpyrsioe OOpa3s0BaHHe, cocToALee H 
HECKOJIbKUX CJIOCB KOHIEHTPHUeCKH PacCMOJIOXKeHHIX KIeTOK. B 9TO BPeMA B K@ 
POTHAHOM TeJIe pasIMyaloTCA (OCO6eHHO XOPOLIO — y KPpbIC) Be 3OHbI: Hapyx* 
Had, COCTOAMAat H3 MHIpHpyIOuIHX 3JIeMeHTOB HelipasIbHOrO IIPOMCxo*KeHHA, # 
BHYTPeHHAA, COCTOAULAT U3 KICTOK COC(MHUTCbHOTKAHHOTO THMa H KPOBCHOCHBI| 
cocyjop (pwc. 1 e). Hanwune pByx 30H B pa3BHBalOlleMCa KapOTHAHOM Tes 
BllepBble OblwIO OlMCaHO KoHOM Y 3apObIllieH CBHHbH H BUOCTeACTBHH NOATBep4 
*eHo Batuxa, I[]sapu-Kapcrenom u gp. | 

Tlosquee, y 19—20-qHeBHbIX 3apofbuueli KpbIC MHPpHPOBaBIIMe CNOHTHO- 
OlacTbl rpynnaMH MpoOBUraloTcA B WeHTPaJIbHble yYaCTKM KapOTUAHOTO Tea, 


Puc. 1. @ — OTHOCHTe/IbHbIe pasMepbl KCTOK BepxXHero welHorO cHMMaTM¥ecKoro y3sia (1) 
H JYBCTBHTeIbHOrO y3uia Oy*Kaloulero HepBa (2); MbIIb, 15 CyTKH pasBUTHA; MeETHIOBbIL 3ene+ 
Hbid — MMpounn, OK. 7, 06. 40. 6 — murpauna KeToK (/) u3 BepxHero weliHoro CHMMaTHYe-) 
ckoro yavla (2) B KapoTHHoe Teno (3); Kppica, 18 cyTKM pa3BHTMA; MeTHJOBbII 3e1eHbIii — mH-. 
POHHH; OK. 7, 06. 20X. @ — To Xe; CocTaB MHIPHPYIOWINX KVIETOK: Ba HelipoOsacta (/), ocTamb-- 
HbI€ KI€TKH — CHOHTHOOacTHI (2); OK. 7, 06. 120X. 2 — BepxHuii weliHbIi CammaTHuecKH y3eu; | 
apa cnourMmo6sactos (/), apa cummato6actos (2); mpunb, 16 cytkH pa3BuTHa; Menbren;: 
ox. 7, 06. 120X. 0 — kapotugqHoe Teno; apa cnoHrMo6sactos (/), MurpupoBaBlume cioga ua; 
BepXHero WeMHOrO CMMMaTHYeCKOrO y3sla; Apa MC3CHXMMHBIX KseTOK (2) KapoTMAHOrO Tea}, 
MBIUb, 16 CyTKH pasBuTua, Denpren; OK. 7, 06. 120. e — KaporugHoe Teno; HapyxKHaa 30Ha! 
(1), BHyTpeHHaa 30Ha (2); Kppica, 19 cyTKM pasBHTHA; MeTHAOBbI 3eneHbI — NMpOHMH; OK. 7,. 
06. 120X. o — KapoTHHoe Teno, pasqeneHHoe Ha LOMbKU. B wWeHTpanbHBIX ero yuacTkK ax 
cnourHMo6sactsi (/) u cnewuuyueckue KeTKH KapoTuAHOro Tena (2), 10 nepuepHu ero — Hekipo-| 
OulacTbI (3); Kpbica, 19 cyTKH pasBUTHH; MeTHJOBbIi seneHEIli — MMpOHHH; OK, 7, 06. 40X.| 
3 — KaPOTHAHOE Te10; CHeLMPHYeCKHE SeMeHTHI OpraHa; Kpbica, 20 cyTKM pasBUTHA; MeTHJIO-| 

BHI SeJIeHbIM — NMpOHHH, OK. 7, 06. 120 


458 | 


2, Wpuiimax nu CmMurten 


° 


DUATIO Dentizos: 


opmupya BOKPyr WeHTpabHOH apTepHH OJIbKH, OTJeeHHble [pyr oT Apyra 
{UPOCJIONKAaMH COeAHHHTeIbHOH TKaHH. UacTb cnoHrMoOsacTos mpeBpalaerca 
3eCb B ClelMpHYecKHe KJleTOUHbIe S/eMeHTbI KapOTHAHOFO Tesla (puc. 1 94). 
MoposloruyeckH STH KJleTKH OTIMYAIOTCA Kak OT CHOHTHOOMACTOB, OT KOTOPbIX 
OHH OepyT cBOe Hayao, TaK H OT HelipoOacTOB H Me3eHXHMHBIX 3JIeMeHTOB. 
}OHH MMelcT OKPpyruible H Yale OBAJIBHbIe CBeTIbIe Apa Cc HeXKHOM XpoMaTHHOBOH 
sepHucTocTbio H 1—3 aqppuukamu (puc. 1 3). IIpu cpapyenuu sTux cnenndu- 
}4eCKHX KJIeTOK KapOTHAHOrO Tela C HelipoOmacTaMuH, CNOHTHO6sacTaMH H Me- 
(3CHXHMHBIMH KJIeTKaMH, HSOOpaxKeHHbIMH Ha puc. 1, 2, O, OTYeTAHBO BHI 
OTH pa3sInuHA. 

Uto KacaeTca MHUrpHpoBaBlINX HelipoOMacToB, TO yuHTbIBad UX Mepudepu- 
Jeckoe pacnovioxKeHve HW MpOWBuxKeHve BAOb CTeHOK KapOTHAHbIX apTepHit, 
cileqyeT CUHTaTb, YTO OHH He OOPa3yIoT SJIeMeHTOB KapOTHAHOFO Tela, a MpH- 
|HHMAIOT B JaslbHellweM yuacTHe B (hOpMHPOBaHHH BHYTPHCTeHOUHBIX HepB- 
(HbIX Y3JIOB COcyOB. 

| CpaBHeHve rucToreHe3a KapOTHJHOrO Tesla y KpbIC M Mbillel JaeT paso 
TOBOPHTb O IPHHIMNHasIbHOM CXOACTBe STOTO Mpolecca y TeX HW APyrux U B TO 
@Ke BPeMA OTMeETHTb HeEKOTOPble BHAOBbIe pasmMyHA. Tak, Y KpbiC pa3BHTHe 
(KapOTHAHOrO Tela HAYHHAeTCA 11032Ke HW HJeT Oouee MeAeHHO. Buarofaps pac- 
ITAHHYTOCTH HDOWeCCOB KJeTOUHbIX AudpepeHUMPOBOK B SMOPHOHAIbHOM pasBH- 
THH KPbIC Y HHX OTYeTIHBee MOXKHO MPOCeAHTb OTeJbHble ITAMbI PasBuTHA 
/KJleTOK IPH BOSHHKHOBCHHH OMHHX (POpM H3 ApyrHx. 

| Vmeetcsa pa3Hulia B COCTaBe MHIpHPyYIOWlHX KJIeTOK: Y KPbIC B 103HHe CpoKH 
PasBHTHA BbICeIAeTCA HApAY CO CNOHTHOOMAaCcTaMH OoJIblIOe KOJIMYeCTBO Helipo- 
/OacTOB, B TO BpeMA Kak Y MbIllelH OHH eMHHUHEI. 

| Wesyyenve uHHepBallHu KapOTHAHOrO Tesla NoKa3bIBaeT, UTO B HerO BXOMAT 
|BOJIOKHa OT BepXHero WeHHOrO CHMMaTHYeCKOTO 3a, OT YYBCTBHTeJIbHOTO y3ua 
‘Oy Kalollero HepBa H, MO-BHJHMOMY, BOJIOKHa OT BeTBH A3bIKOPIOTOUHOrO 
‘HepBa. OHH OKaHUMBAaIOTCA Ha KJleTKaX KaPOTHAHOrO Tela B BHJe NeTeek HH 
imyropok. B 9ToM Halu JaHHble MOJHOCTbIO NOATBepXKAaloT BbICKa3bIBAHHA pALa 
MerOvOR.(°,--,°°,*,°). HW Ip. 

| Oguako Hejb3 CormacHTbca C YTBepXKeHHeM HeKOTOPbIX H3 HUX (1°,°%) 
(0 TOM, YTO HHHeEpBallHA OMpefeAeT KJeTOUHbIN COCTaB KapOTHAHOMO Tewa, T. e. 


(HUKOB HHHepBalluH. Ilo Halim HaOIOeHuAM, MHIpallHA KJIeTOK B KapOTHAHOe 
|TeIO MPOHCXOMUT TOJbKO H3 BepXHero WeHHOrO CHMMaTHYeCKOrO y3s1a (YTO TOJ- 
‘TBepaeT HaOsmtofeHua Kona); ksleTKH %e 43 g. nodosum He BCTYNalOT B Ka- 
‘POTHAHOe TeslO, a MpOXOAAT MMMO. OTO 3aKIOUeHHe BbITeKaeT H3 HaOsIO]e- 
‘HHA Ha XOJOM HM MYTAMM MUrpallHu, a TakKe CPaBHHTeJIbHbIM H3y4eHHeM 
MHTOJOPHH OOOHX Y3I0B HW pasBuBalollerocd KapoTHAHoro Tela. Kaerounbili 
‘COCTaB Nl0C/IeqHerO MO3BOJIAeT KOHCTATHPOBaTb B HeM HaJIM¥ve MeJIKHX CHM- 
imaroOlacTOB HM OTCYTCTBHe KPYIIHbIX HelpoOacTOB 4YBCTBHTeJIbHOrO 
ss 
| WctounukamMyH BO3HHKHOBeHHA ClelMpHYeCKUX SJieMeHTOB KapoTHHOrO Teva 
PABJIAIOTCA He HelipoOacTbl, Kak yTBepxkyam Ipapu-KapcTen, a CnOoHrHo- 
\OacTbI, KaK NoKa3aua IlonomapeBa. BpicKa3bIBaiCb, TAKUM OOpa3oM, B TOJIb3y 
PIMaIbHOM MpHposbl KeTOK KapOTHAHOTO Tela, MbI, OMHAKO, He OTPHaeM BO3- 
‘MO2KHOCTb yuacTuA B ero MOCTpoeHHH HM Maslo_uddepeHUMpOBaHHEIX 9JIeMeHTOB 
‘BepXHero leliHoro cuMMaTuyeckoro ysva (7°,'*). Oro AonylleHHe BbISBaHO 
TPYMHOCTbIO YCTaHOBJIeHHA B HeKOTOPbIX CJLyYaAxX YeTKAX MOpoJorMyecKUx 
OTIMYN MexKy HUMH UM cCrOHTMOOmacTamMH, OCOOeHHO B NepHo Murpallun, 
Kora spa KseTOK OOorallalorca XPOMaTHHOM HM Kak OBI jemuddepexuupy- 
OTCA. 
 [lurosorvueckoe CXOACTBO CHeluuyecKHX 3JeMeHTOB KapoTHAHOrO Teva 
¢ NlaparaHrvOHapHbIMH KseTKaMH MOsroBoro BelllecTBa HaoveyHHKa H OOUL- 
-HOCTb HX IIPOHCXOMKCHUA 43 CNOHTHOOMACTOB, YCTaHOBJIeHHble TeMH %Ke WHTOWO- 
THYeCKHMH MeTO,aMH (°), MOSBOJAIOT C OOJIbIIOH JOJIeH BepOATHOCTH OTHOCHTb 
UX K MaparaHrJHOHapHbIM SsleMeHTaM. OqHaKO Takoe YTBep2KeHHe MOXET ObITb 
459. 


ClelaHo TOJIbKO MocJe BbIABJICHHA B KJleTKaX KapOTHAHOFO Tesla creluHupuy 
CKOH peakWHH JA NaparaHraHoHapHou HH XpoMadpuHHOH TKaHH afpeHaJoBo} 
peakiHH. 
) 
VuctuTyT Mopdosornu xHBOTHDIX HM. A. H. Cepepuosa Tloctynua10 

Akajemuu Hayk CCCP 14 XI 1958 
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Hokaxanp Akagemuu nayr CCCP 
1959.:Tom 125, Ne 2 


IMBPHOJIOT HA 


O. T. CTPOEBA 


MHTOXOHAPHH B PA3SBHTHH XPYCTAJIMKA TJIA3A 
(ITpedcmaeaexo axademuxom H. H. Ilmaaveaysenom 81 X 1958) 


: BpiscHeHve PONH WHTOMNIasMaTHYeCKHX YacTH B AudbepenunpoBKe Mpes- 
TaBIAeT COOOH OHH H3 CYLIeCTBeHHbIX BOTIPOCOB 9MOpHomorHH. MutTen- 
‘SHBHble HCCJIeqOBaHHA B OONaCTH OHOXHMHYeCKOH UHTOMOrHH 3a NocseqHee 
jMeCATHJIeTHe BCKPbIIH (H3HOIOrHYecKoe 3HaveHHe MUTOXOHAPHH B KuJleTKe 
)\<AK WeHTPOB KJieTOUHOrO AbIXaHHA HW pacipefeneHHA MeTaOomMecKol SHEprHH 
|SHYTpH KNeTKH. B MHTOXOHAPHAX CocpeqOTOUeHbI BCe (bepMeHTHI, HeEOOXOAUMBIe 
WIA OKHCJIMTeJIbHBIX MpOlleccoB HW JIA OOpasoBaHHA ajfleHOsHHTpHdocdata (1). 
3MecTe C TeM J\aHHble, NOJIYYeHHble C MOMOLIbIO 3JIeKTPOHHOrO MUKpockolia, 
fe TOJIbKO MO3BOJIHJIH BbIABHTb YJIbTPpaCTPpyYKTYPy MUTOXOHAPHH, HO HM MpH- 
feCJIM OKOHYAaTeJIbHOe JOKa3aTeJIbCTBO TOrO, YTO MHTOXOHAPHH He ABJIAIOTCA 
IPAMBIMH MOP(OJIOrHYeCKHMH MpeflWecTBEHHHKaMH CTPYKTYP B3POCJIbIX KJIeTOK, 
’akKHX, Kak HelipoduOpussp (*), MHopHOpusasm (7,4) wT. a. Mutoxonypun 
IPpaloT BaXKHY!0 POJIb B Mpolleccax pa3BHTHA HW pereHepalHH. I]pu 3sToM B 3aBH- 
(MMOCTH OT cTaquH uM da3sbI AuddpepeHUMpOBKH HX 4HCIO, PopMa Hu XapakTep 
JacIpefesIeHHA MOTYT 3aMeTHO MeHATHCA, aa 

_ Hactosmasx paOota nocBxAlleHa HcCieqOBaHHIO MHTOXOHAPHH B AUuddepex- 
HpylolllemcaA XpyctamHKe rasa Kpbicbl. JIMH3a ABMAeTCA eCMHCTBEHHEIM IIPH- 
MepoM opraHa, Ppa3BHBaloleroch H3 OHOrO THIa KJeTOK, AudpepeHuHpoBKa 
3 KOTOPOM HJeT OT NOJIHOWeHHbIX Pa3SMHOXKAIOWMXCA KJIeTOK JO Oe3bAePHbIX 
ota avobucx BoJOKOH. MeTa6o1H3M JIHH3bI B OHTOFeHe3e, TaKHM OOpa3oM, 
‘ipeycTaBiaeT coOoH MeTaOomH3M efHHOrO THMa KJIeTOK Ha pa3HbIxX CTaqHAX 
4X pasBHTHA. QMOpHOHAaJIbHble TKAHH OoraTbl MATOXOHAPHAMH, KOTOpbie OObIY- 
110 uMeloT copmy HuTeli (°). 

| Mobi mpoBesu exkecyTouHyio (uKcalluio 3aposbuuel Kppic c 11,5 yo 19,5 cyroK 
yrpo6u0ro pa3BHTHA H ryla3 HOBOPOXKAeHHBIX KPBICAT, Hcromb3ya MeToy MJamnu. 
pesbr B 4 p TOVIMIMHOH OKpaluHBaHcCb KHCJIbIM dbyKcHHOM No AJbTMaHy. 
(Iloqo6paHHble HaMH CpOKH (uKCallMH H NPOBOAKH JIA SMOPHOHOB KPpBIC IpH- 
bogatca B Ta6n. 1. Ja onucaHuA B3ATHI JIMUIb HEKOTOPble CTaHH, JOCTaTOUHO 
HeTKO XapakTepH3ylollve OOHapyKeHHble H3MeHeHHA. 

_ Ha craquu naaxogp (12,5 cytox, puc. | @) MATOXOHAPHH B PopMe JIMHHBIX 
li KOPOTKHX MasoueK, a pexe rpaHyJl H HHTel paclipefeseHbl paBHOMepHO 10 
bceli Tome 3a4aTKa WHH3bI. UacTuubl OPHeHTHPOBAaHbI BAOJb JIMHHOH OCH 
kxmetoK. B wHH30BOM mnysbipbKe (13,5 cyTox, puc. | 6), Korga oTmM4HA 
Hepemueti Mo 3aylHeli =CTeHOK y2Ke OTUCTJIMBO BbIpaxXeHbl, WH KJIETKH 3a]- 
lyero Mowioca, yAHHAACb, HaYHHAalOT (OPMUPOBaTb MePBHUHbIe JIMH3OBbIe BO- 
110KHa, MHTOXOHAPHH T10-MpexXHeMy OOHJIbHbI, HO PaBHOMePHOCTb HX paciipe- 
\lesleHHA HeCKOJIbKO HapyluaeTCA TeM, YTO Ha 3af{HemM Tlomioce OOpasyeTcs He- 
IxoTopoe cKolJIeHHe actu. K sToMy BpeMeHH XOPOlO pa3sBHTO 3aj{Hee CO- 
byquctoe ciuieTeHHe FIMH3bI, B KJIeTKAX KOTOPOrO MHOFO rpaHyJIAPHbIX MHTO- 
KOHApHH, u HauMHaeTcaA OOpas0BaHHe 3ajHeH XPyCTaJIMKOBOM CyMKH. Ha 9Tou 
hTaquH cbopMa MHTOXOHApHH MeHsxeTcA. Ecau Ha NepefHeM Movlioce, H rvlaB- 
bIM OOpa30M B SIIHTeHH, MHTOXOH[APHM M0-lIpexHeMy HMeIOT copmMy JIHH- 
MbIX HW KOPOTKHX MasOo¥eK, TOB WeHTpe H Ha 3afHeM MNOVIIOCe MOXHO BHAeTb 
\obKO rpaHysApHble MuTOXoHApHH. IIpu sTOM B WeHTpe YaCTHIbI YacTO pac- 
omararoTcad B BHJe JOBOMbHO JVJIMHHbIX Wemoyek, Je%Kalll4X CTPporo NO AJIMHHOW 
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Cpoku (uKcalHH HW MpOBOAKH SMOPHOHOB KpbIC 
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OCH BOJIOKOH. 
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nonocTH smHH3bI (14,53 cyToK 
pwc. 16) NepBHUHbIe JHH3OBbIe BOJIOKHa B OCHOBHOM ye CPOpMHpoOBaHbl, 


Puc. 1.Cxema pacnpejenenua MHTOXOHApuli No cTanMaM pas- 
BHUTHA xpyCTanuKa. a — 12,5 cyTok, 
14,5 cyToK, 2— 17,5 cytox, d — 19,5 cyToK, skBaTOpHadb- 
PHC OBaJIbHBIM 


HbIM C€KTOP xpycTaHKa. PucyHKH cyemaHbl 


ammapaTom A66e. Ox. 7, 06. 10x 


6 — 13,5 cyToK, 6 — 


MHTOXOHJPH4 i 
KpacallHecA MeHee Hi 
TeHCHBHO, B WeHTpe JIHH] 
3bI JIexKAaT TeHlepb B BUI 
OTJ@JIbHbIX TOUCK, H Tem 
3aMeTHee BbI Je AeTC 
oO6uIHe MHTOXOH]ApHH He 
nepudepuu (pune. 1 @)) 
Ha sTol cTaquy OTYeTIMEs 
BH]HO, YTO CKOIVJICHH 
rpaHyJIAPHbIX MHTOXOHA) 
pH Ha 3ay/HeM TOJI10G 
6oulee OOHJIBHbIX, UeM z 
pesbiyWeh cTayquu, pac 
NOJIOXKEHLI B OKOHYAHHS{ 
JIHH3OBBIX BOJIOKOH (pHe 
2 6). MuorouncaeHHbt 
nasloukooOpa3uble HHTeH 
CHBHO KpacAllHech MHTC 
XOHJIPHH UeTKO BbI,e sc 
IOTCA B HepeqHeM 9NHTH 
JIMH HW OCOOeHHO B SKBAaTCH 
pHaibHOH oOOsacTH (pHc 
2 a). Hapsqy c sTuM 3zec}) 
BbIABJIAIOTCA WH PpaHyJAapy 
Hble YaCTHILbl, pacmouial 
raiolyvecA uallle B BHI 
WeMOUKH H3 HeCKOJIbKHI 
IUTYK BJOJIb OCH KJIeTOK 
Sylecb HauHHaeTcA o6paH 
30BaHHe BTOPHUHbIX JIMH 
3OBbIX BOJIOKOH. 


Ha ctaqun 17,5 cyTok (puc. 1 2) B WeHTpe JIHH3bI MMTOXOHAPHH OW 
HOcTbIO HcuesaioT. B skBaTOpHaTbHOW OONAaCTH H B MOJObIX BOJOKHaX Tellep) 
HaXOJATCA IPeCHMYWeCTBeHHO PpaHyJIAPHble MHTOXOHApHH. Ha 3aquem mowoc 
MHTOXOHAPHH TePAIOT YeTKOCTb OUePpTaHHH, H B CKOMNeHHAX CTAaHOBHTC)} 


462 


(PyAHee PasIMVaTb HHAMBUAYANbHOCTh OTAebHBIX YacTul (pc. 3). o-npex- 
jemy OoraT MHTOXOH]PHAMH HHSOBbI anHTemHi. 3yecb TakxKe HaUHHaloT 


Puc. 2. XpycranuKk 14,5 cyToK. a — 3kBaTOpHambHaaA 30Ha; 6 — cKoN- 
JIGHHe MHTOXOHApHH Ha-3aqHem Momioce. M (Ha puc. ;2—4) muroxon- 
Apun. OK. 10, 06. umm. 90X 


{peoOuayaTb rpanyApuple yacruubl. B sto BpeMaA BO3HHKaeT HM MepeqHAA YacTb 
XpyCTaJIMKOBOH CYMKH, KOTOpad Ha 93TOH CTaqWH TOHbIUe 3ayHel. 

PacnpeyevieHHe MHTOXOHAPHH B HH3e 19,5-cyTOUHbIX 
{3apOfbIlueH MH HOBOPO2KJeHHbIX KPbICAT HeCMOTPA Ha 
TO, 4TO HaMeTp JIMH3bI 3a Tpoe CYTOK, pa3jlesAIOUUX 
9TH CTaJHH, YBeIHUHBaeTCA B NOJITOpa pasa, a kyOnuec- 
<u MepeJHHH SMUTeIHH CTAHOBHTCA ByBOe TOHbIUe, He 
japeAcTaBsIseT TIPHHUWMHabHbIX pasiHuHH (puc. | 0). 
Ha 3ay{HeM ToJ0Ce MHTOXOH]PHH MOJIHOCTbIO HC4e3alOT 


KOCTb OYepTaHHH yacTHIL YObIBaIOT B HalIpaBJleHHH K 
JeHTpy, H Oouee 3pesble BOJOKHA, pacioularartoluecsA 
IMlUb HeMHOPO OTCTYIA OT SKBaTOPHaJbHOFO STIHTeIHA, 
WHIEHDI MHTOXOHJPHaJIbHbIX WaCTHIL. . 
j C momouybto peakTuBa Hayu yfasocb ycTaHoBHTs (°), 
ITO WHTOXPOMOKCHa3a, HOCHTeeM KOTOPOH ABIAIOTCH 
MMTOXOHAPHH, BO B3pOCNOH JIHH3e OOHaPYXKHBaeTCH py. 3 wpacnnannennen 
OJIbKO. B STIHTeMM. TakuM OOpa3oM, KaPTHHA PaCUpe-  wuroxongpuit w cKomae- 
eIeHHA MHTOXOHAPHH B XpycTavIMKe HOBOPOACHHBIX  HHsAX Ha 3aHeM Momoce 
|XPbICAT B OOWeM COOTBETCTBYeT TOMY, YTO MO2KHO o6Ha- eee th aa cy. 
DY2KHTb y B3pocubIx. Mexkyy TeM, AO OCTHKeHHA pasMe- Sryie gg ge 
DOB B3pocuioro §=ria3sa MpoouKaeTCA YCHJIEHHBIM POcT , 

MHH3bI. STo NOATBep2aeT 3aKOHOMePHOCTh (1), YTO ecJIH 

oct He compoBoxyaeTcs cbopMooOpa30BaHHeM, KJleTKH OOBIUHO OeHbI MHTO- 
\XOH][PHAMH. 

| WUrax, dopmupoBanve xpycTaMkKa rasa CONpoBoxaeTcH 34KOHOMePHbIM 
|ag3MeHeHHeM ero XoHApHoma. Ha craquAx, Kora HLYT HHTeHCHBHbIC (bopmMoo0pa3o- 
batesbubie Mpouecchl, BCe KJeTKH 3a4aTKa JMHS3bI OoraTb! MasoukooOpasHbiMu 
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MHTOXOHAPHAMH. Ilo Mepe paSBUTHA XPYyCTaJIHKa NOCJeHIOIO cbopmy CMeH 5107 
rpaHYJAPHble MATOXOHAPHH. SaTeM YeTKOCTb OYeEPTAHHH H MJIOTHOCTb pacmpe: 
eleHHA STHX YACTHIL B KJleTKaX 3aMeT: 
HO YMeHbIUaeTCA H, HAKOHEL, B 3peJIbIA 
XPYCTAJIMKOBbIX BOJIOKHaX, T. €. BO BCek 
ICHTPaJIbHOH YaCTH JIHH3bI, OHH MOJIHO) 
CTbIO OTCYTCTBYIOT, OjHako TaM, IjJé 
cbopMooOpa3s0BaTeJIbHble MPOleccbl Npo) 
JOJIKAaIOTCA, MHTOXOHJPHH OCTAaIOTCS 
MHOPOUHCJICHHBIMH. 

B mpeqenaxX XpycTasMKa MOXKHC 
“TIpOcuIeqHTb H3BeCTHYIO CHeHPHGHOCTI 
MHTOXOHJPHH JIA PpasHbIX IIpOlleccoB 
Tak, MNepHoy| HHTeHCHBHOTO BOJIOKHO: 
o6pa3s0BaHHA COMpoBoxaeTca Mpucy 
CTBHeM B Tepej{HeM SIHTeJIHH B 9KBaTO 
PHabHOH 30He MHOPOUHCJIeHHbIX 1a: 
JOUKOOOpasHbIX MHTOXOHAPUH (pc. 2 a) 
Tora KaK POPMHpOBaHHe XPYCTAaJHKO! 
BOH CYMKH CBA3aHO C rpaHyJIApHbIME 
yacTHuamMu (puc. 2 6). DopMupoBaHHe 
llepeqHeH uvacTH xXpycTaJIHKOBOH CyMK 
HauwHaeTCA TObKO MoCe Toro, Kal 
rpaHyJIAPHble MATOXOHAPHH CTaHOBATCY 
peoOsagqaioueh popMoH B KJeTKa 
asmuTenua. Ha 3aqHeM Movtoce K 19,5 cy 
KaM MHTOXOHJPHH ye HCVesalvT, HW 10 
Jie STOrO NpeKpalilaeTcA yTOJIMeHHe 3a! 
Hel XpycTaJIMKOBOH CyMKH; MNepeqHs 
2Ke UaCTb CYMKH y2Ke Y HOBOPOXK]eCHHbI 
KPbICAT CTAHOBHTCA TOJlle 3aqHel 
JOCTHraeT 3HAYHTeJIbHbIX pa3MepoOB 
B3POCJIbIX. 

IIo qaHHbIM payuoaBTorpadun (2° 
Puc. 4. Xpycramuk 19,5 cyToK. @—me- yay6oubiieli HHTeHCHBHOCTbIO BKJIIOY 
peqHHu smuTeIHH; 6 — 9KBaTOPHa/IbHaA 35 

PeranOKn LSA ann..00% HHA MeTHOHHHA, MeyeHHoro S**, B xpy 
cTamMKe rasa 15-cyTouHoro SMOpHOH 

Kpbicbl (cp. puc. 1 6) oOmaqaeT snHTeNHH Nepequero nostoca. na Apyru 
yacTell HHTeCHCHBHOCTb BKJIIOUCHHA MeTHOHHHA BbIpaxKaeTcA B uNcax 87,2% 
JIA IKBATOPHAIbHOK 30HbI, 29,3% IA BOMOKOH 3aqHero Nomoca u 20,4% An 
WeHTpa, eCJIH MPHHATb HHTeHCHBHOCTb BKJIOUVeCHHA B NepeqHHH SMMTeIHH 
100%. IIpupegeHHble JaHHble XOPOO CormacyloTCA C HallIMMH JaHHbIMH Ti 
pactipeyesleHwIO MHTOXOHAPWH Ha STOH CTaqMH H TOBOPAT O TOM, 4TO KJIeTK! 
C TlaJIOUKOOOpa3sHbIMH MHTOXOHJPHAMH OOsaqaloT OosIee HHTCHCHBHbIM OOMeHOM 
YeM KJIeETKH C TpaHYJIAPHbIMH YacTHUaMH. PanHee NOABJIeHHe FpaHYJIAPHbI 
MHTOXOH]PHH B XpycTaslHKe H 3aTeM MOJIHOe“HX HCYe3HOBeHHe B CcpOopMHpoBa 
HbIX JIMH3OBbIX BOJIOKHaX, B TO BpeMA Kak B ApyrHx yacTax cbopmupyriolleroc! 
raza WpeoOayaroT VIMHHbIe YeTKO KpacAMIMecAH YACTHIbI, CBHJeTeJIbCTBY 
06 OYe€Hb PaHHeM 3aBeplIeHHH ChelMpuyeckok AudpepeHuUNpoBKH XpycTamuK 


Unctutyt MopdoviorHH 2KHBOTHBIX uM. A. H. Cepepuesa Tloctynuso 
Akayemuu Hayk CCCP 27 X 1958 
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